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RECEPTORS AND MEMBRANE-ASSOCIATED PROTEINS 

TECHNICAL FIELD 

The invention relates to novel nucleic acids, receptors and membrane-associated proteins 
5 encoded by these nucleic acids, and to the use of these nucleic acids and proteins in the diagnosis, 
treatment, and prevention of cell proliferative, autoimmune/inflammatory, renal, neurological, 
cardiovascular, metabolic, developmental, endocrine, muscle, gastrointestinal, lipid metabolism, and 
transport disorders, and viral infections. The invention also relates to the assessment of the effects of 
exogenous compounds on the expression of nucleic acids and receptors and membrane-associated 
10 proteins. 

BACKGROUND OF THE INVENTION 

Signal transduction is the general process by which cells respond to extracellular signals. 
Signal transduction across the plasma membrane begins with the binding of a signal molecule, e.g., a 

15 hormone, neurotransmitter, or growth factor, to a cell membrane receptor. The receptor, thus 

activated, triggers an intracellular biochemical cascade that ends with the activation of an intracellular 
target molecule, such as a transcription factor. This process of signal transduction regulates all types 
of cell functions including cell proliferation, differentiation, and gene transcription. 

Biological membranes surround organelles, vesicles, and the cell itself. Membranes are 

20 highly selective permeability barriers made up of lipid bilayer sheets composed of phosphoglycerides, 
fatty acids, cholesterol, phospholipids, glycolipids, proteoglycans, and proteins. Membranes contain 
ion pumps, ion channels, and specific receptors for external stimuli which transmit biochemical 
signals across the membranes. These membranes also contain second messenger proteins which 
interact with these pumps, channels, and receptors to amplify and regulate transmission of these 

25 signals. 

Plasma Membrane Proteins 

Plasma membrane proteins (MPs) are divided into two groups based upon methods of protein 
extraction from the membrane. Extrinsic or peripheral membrane proteins can be released using 
extremes of ionic strength or pH, urea, or other disrupters of protein interactions. Intrinsic or integral 

30 membrane proteins are released only when the lipid bilayer of the membrane is dissolved by 
detergent. 

Integral Membrane Proteins 

The majority of known integral membrane proteins are transmembrane proteins (TM) which 
are characterized by an extracellular, a transmembrane, and an intracellular domain. TM domains are 
35 typically comprised of 15 to 25 hydrophobic amino acids which are predicted to adopt an a-helical 

1 
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conformation. TM proteins are classified as bitopic (Types I and II) and polytopic (Types m and IV) 
(Singer, SJ. (1990) Annu. Rev. Cell Biol. 6:247-96). Bitopic proteins span the membrane once while 
polytopic proteins contain multiple membrane-spahning segments. TM proteins that act as cell- 
surface receptor proteins involved in signal transduction include growth and differentiation factor 
5 receptors, and receptor-interacting proteins such as Drosophila pecanex and frizzled proteins, LIV-1 
protein, NF2 protein, and GNS1/SUR4 eukaryotic integral membrane proteins. TM proteins also act 
as transporters of ions or metabolites, such as gap junction channels (connexins) and ion channels, 
and as cell anchoring proteins, such as lectins, integrals, and fibronectins. TM proteins act as vesicle 
organelle-forming molecules, such as calveolins, or as cell recognition molecules, such as cluster of 
10 differentiation (CD) antigens, glycoproteins, and mucins. 

Many membrane proteins (MPs) contain amino acid sequence motifs that target these 
proteins to specific subcellular sites. Examples of these motifs include PDZ domains, KDEL, RGD, 
NGR, and GSL sequence motifs, von Willebrand factor A (vWFA) domains, and EGF-like domains. 
RGD, NGR, and GSL motif-containing peptides have been used as drug delivery agents in cancer 
15 treatments which target tumor vasculature (Arap, W. et al. (1998) Science, 279:377-380). 
Furthermore, MPs may also contain amino acid sequence motifs, such as the carbohydrate 
recognition domain (CRD), also known as the C-type lectin domain, that mediate interactions with 
extracellular or intracellular molecules. 

Chemical modification of amino acid residue side chains alters the manner in which MPs 
20 interact with other molecules, for example, phospholipid membranes. Examples of such chemical 
modifications to amino acid residue side chains are covalent bond formation with 
glycosaminoglycans, oligosaccharides, phospholipids, acetyl and palmitoyl moieties, ADP-ribose, 
phosphate, and sulphate groups. 

RNA encoding membrane proteins may have alternative splice sites which give rise to 
25 proteins encoded by the same gene but with different messenger RNA and amino acid sequences. 
Splice variant membrane proteins may interact with other ligand and protein isoforms. 

Membrane proteins may also interact with and regulate the properties of the membrane lipids. 
Phospholipid scramblase, a type II plasma membrane protein, mediates calcium dependent movement 
of phospholipids (PL) between membrane leaflets. Calcium induced remodeling of plasma 
30 membrane PL plays a key role in expression of platelet anticoagulant activity and in clearance of 

injured or apoptotic cells (Zhou Q. et al. (1997) J. Biol. Chem. 272:18240-18244). Scott syndrome, a 
bleeding disorder, is caused by an inherited deficiency in plasma membrane PL scramblase function 
(Online Mendelian Inheritance in Man (OMIM) *262890 Platelet Receptor for Factor X, Deficiency 
of). 

.2 
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Tumor antigens are cell surface molecules that are differentially expressed in tumor cells 
relative to normal cells. Tumor antigens distinguish tumor cells immunologically from normal cells 
and provide diagnostic and therapeutic targets for human cancers (Takagi, S. et al. (1995) Int. J. 
Cancer 61: 706-715; Liu, E. et al. (1992) Oncogene 7: 1027-1032). One such protein is the neuron 
5 and testis specific protein Mai, a marker for paraneoplastic neuronal disorders (Dalmau, J. et al. 
(1999) Brain 122:27-39). 

Other types of cell surface antigens include those identified on leukocytic cells of the 
immune system. These antigens have been identified using systematic, monoclonal antibody (mAb)- 
based "shot gun" techniques. These techniques have resulted in the production of hundreds of mAbs 

10 directed against unknown cell surface leukocytic antigens. These antigens have been grouped into 
"clusters of differentiation" based on common immunocytochemical localization patterns in various 
differentiated and undifferentiated leukocytic cell types. Antigens in a given cluster are presumed to 
identify a single cell surface protein and are assigned a "CD" or "cluster of differentiation" 
designation. Some of the genes encoding proteins identified by CD antigens have been cloned and 

15 verified by standard molecular biology techniques. CD antigens have been characterized as both 
transmembrane proteins and cell surface proteins anchored to the plasma membrane via covalent 
attachment to fatty acid-containing glycolipids such as glycosylphosphatidylinositol (GPI), discussed 
below. (Reviewed in Barclay, A. N. et al. (1995) The Leucocyte Antigen Facts Book , Academic 
Press, San Diego, CA, pp. 17-20.) 

20 The TM cell surface glycoprotein CD69 is an early activation antigen of T lymphocytes. 

CD^9 is homologous to members of a supergene family of type II integral membrane proteins having 
C-type lectin domains. Although the precise functions of the CD-69 antigen is not known, evidence 
suggests that these proteins transmit mitogenic signals across the plasma membrane and are up- 
regulated in response to lymphocyte activation (Hamann, J. et. al. (1993) J. Immunol. 150:4920- 

25 4927). 

Macrophages are involved in functions including clearance of senescent or apoptotic cells, 
cytokine production, hemopoiesis, bone resorption, antigen transport, and neuroendocrine regulation. 
These diverse roles are influenced by specialized macrophage plasma membrane proteins. The 
murine macrophage restricted C-type lectin is a type II integral membrane protein expressed 

30 exclusively in macrophages. The strong expression of this protein in bone marrow suggests a 

hemopoeitic function, while the lectin domain suggests it may be involved in cell-cell recognition 
(Balch, S. G. et al. (1998) J. Biol. Chem. 273:18656-18664). 
Peripheral and Anchored Membrane Proteins 

Some membrane proteins are not membrane-spanning but are attached to the plasma 

35 membrane via membrane anchors or interactions with integral membrane proteins. Membrane 
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anchors are covalently joined to a protein post-translationally and include such moieties as prenyl, 
myristyl, and glycosylphosphatidyl inositol (GPI) groups. Membrane localization of peripheral and 
anchored proteins is important for their function in processes such as receptor-mediated signal 
transduction. For example, prenylation of Ras is required for its localization to the plasma membrane 

5 and for its normal and oncogenic functions in signal transduction. 

The pancortins are a group of four glycoproteins which are predominantly expressed in the 
cerebral cortex of adult rodents. Immunological localization indicates that the pancortins are 
endoplasmic reticulum anchored proteins. The pancortins share a common sequence in the middle of 
their structure, but have alternative sequences at both ends due to differential promoter usage and 

10 alternative splicing. Each pancortin appears to be differentially expressed and may perform different 
functions in the brain (Nagano, T. et al. (1998) Mol. Brain Res. 53:13-23). 
Receptors 

The term receptor describes proteins that specifically recognize other molecules. The 
category is broad and includes proteins with a variety of functions. The bulk of receptors are cell 

15 surface proteins which bind extracellular ligands and produce cellular responses in the areas of 
growth, differentiation, endocytosis, and immune response. Other receptors facilitate the selective 
transport of proteins out of the endoplasmic reticulum and localize enzymes to particular locations in 
the cell. The term may also be applied to proteins which act as receptors for ligands with known or 
unknown chemical composition and which interact with other cellular components. For example, the 

20 steroid hormone receptors bind to and regulate transcription of DNA. 

Cell surface receptors are typically integral plasma membrane proteins. These receptors 
recognize hormones such as catecholamines; peptide hormones; growth and differentiation factors; 
small peptide factors such as thyrotropin-releasing hormone; galanin, somatostatin, and tachykinins; 
and circulatory system-borne signaling molecules. Cell surface receptors on immune system cells 

25 recognize antigens, antibodies, and major histocompatibility complex (MHC)-bound peptides. Other 
cell surface receptors bind ligands to be internalized by the cell. This receptor-mediated endocytosis 
functions in the uptake of low density lipoproteins (LDL), transferrin, glucose- or mannose-terminal 
glycoproteins, gaiactose-terminal glycoproteins, immunoglobulins, phosphovitellogenins, fibrin, 
proteinase-inhibitor complexes, plasminogen activators, and thrombospondin (Lodish, H. et al. (1995) 

30 Molecular Cell Biology . Scientific American Books, New York NY, p. 723; Mikhailenko, I. et al. 
(1997) J. Biol. Chem. 272:6784-6791). 
Receptor Protein Kinases 

Many growth factor receptors, including receptors for epidermal growth factor, 
platelet-derived growth factor, fibroblast growth factor, as well as the growth modulator a-thrombin, 

35 contain intrinsic protein kinase activities. When growth factor binds to the receptor, it triggers the 

4 
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autophosphorylation of a serine, threonine, or tyrosine residue on the receptor. These phosphorylated 
sites are recognition sites for the binding of other cytoplasmic signaling proteins. These proteins 
participate in signaling pathways that eventually link the initial receptor activation at the cell surface 
to the activation of a specific intracellular target molecule. In the case of tyrosine residue 
5 autophosphorylation, these signaling proteins contain a common domain referred to as a Src 

homology (SH) domain. SH2 domains and SH3 domains are found in phospholipase C-y, PI-3-K p85 
regulatory subunit, Ras-GTPase activating protein, and ppeCP 51 * (Lowenstein, E.J. et al. (1992) Cell 
70:431-442). The cytokine family of receptors share a different common binding domain and include 
transmembrane receptors for growth hormone (GH), interleukins, erythropoietin, and prolactin. 
L0 Other receptors and second messenger-binding proteins have intrinsic serine/threonine 

protein kinase activity. These include activin/TGF-p/BMP-superfamily receptors, calcium- and 
diacylglycerol-activated/phospholipid-dependant protein kinase (PK-C), and RNA-dependant protein 
kinase (PK-R). In addition, other serine/threonine protein kinases, including nematode Twitchin, 
have fibronectin-like, immunoglobulin C2-like domains. 
15 G-protein coupled receptors 

The G-protein coupled receptors (GPCRs), encoded by one of the largest families of genes 
yet identified, play a central role in the transduction of extracellular signals across the plasma 
membrane. GPCRs have a proven history of being successful therapeutic targets. 

GPCRs are integral membrane proteins characterized by the presence of seven hydrophobic 
20 transmembrane domains which together form a bundle of antiparallel alpha (a) helices. GPCRs range 
in size from under 400 to over 1000 amino acids (Strosberg, A.D. (1991) Eur. J. Biochem. 196: 1-10; 
Coughlin, S.R. (1994) Curr. Opin. Cell Biol. 6:191-197). The amino-tenninus of a GPCR is 
extracellular, is of variable length, and is often glycosylated. The carboxy-terminus is cytoplasmic 
and generally phosphorylated. Extracellular loops alternate with intracellular loops and link the 
25 transmembrane domains. Cysteine disulfide bridges Unking the second and third extracellular loops 
may interact with agonists and antagonists. The most conserved domains of GPCRs are the 
transmembrane domains and the first two cytoplasmic loops. The transmembrane domains account, 
in part, for structural and functional features of the receptor. In most cases, the bundle of a helices 
forms a ligand-binding pocket. The extracellular N-terminal segment, or one or more of the three 
30 extracellular loops, may also participate in ligand binding. Ligand binding activates the receptor by 
inducing a conformational change in intracellular portions of the receptor. In turn, the large, third 
intracellular loop of the activated receptor interacts with a heterotrimeric guanine nucleotide binding 
(G) protein complex which mediates further intracellular signaling activities, including the activation 
of second messengers such as cyclic AMP (cAMP), phospholipase C, and inositol triphosphate, and 
35 the interaction of the activated GPCR with ion channel proteins. (See, e.g., Watson, S. and S. 

5 
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Arkinstall (1994) The G-protein Linked Receptor Facts Book , Academic Press, San Diego CA, pp. 2- 
6; Bolander, F.F. (1994) Molecular Endocrinology , Academic Press, San Diego CA, pp. 162-176; 
Baldwin, J.M. (1994) Curr. Opin. Cell Biol. 6:180-190.) 

GPCRs include receptors for sensory signal mediators (e.g., light and olfactory stimulatory 
5 molecules); adenosine, y-aminobutyric acid (GABA), hepatocyte growth factor, melanocortins, 

neuropeptide Y, opioid peptides, opsins, somatostatin, tachykinins, vasoactive intestinal polypeptide 
family, and vasopressin; biogenic amines (e.g., dopamine, epinephrine and norepinephrine, histamine, 
glutamate (metabotropic effect), acetylcholine (muscarinic effect), and serotonin); chemokines; lipid 
mediators of inflammation (e.g., prostaglandins and prostanoids, platelet activating factor, and 
10 leukotrienes); and peptide hormones (e.g., bombesin, bradykinin, calcitonin, C5a anaphylatoxin, 
endothelin, follicle-stimulating hormone (FSH), gonadotropic-releasing hormone (GnRH), 
neurokinin, and thyrotropin-releasing hormone (TRH), and oxytocin). GPCRs which act as receptors 
for stimuli that have yet to be identified are known as orphan receptors. 

The diversity of the GPCR family is further increased by alternative splicing. Many GPCR 
15 genes contain introns, and there are currently over 30 such receptors for which splice variants have 
been identified. The largest number of variations are at the protein C-terminus. N-terminal and 
cytoplasmic loop variants are also frequent, while variants in the extracellular loops or 
transmembrane domains are less common. Some receptors have more than one site at which variance 
can occur. The splicing variants appear to be functionally distinct, based upon observed differences 
20 in distribution, signaling, coupling, regulation, and ligand binding profiles (Kilpatrick, G J. et al. 
(1999) Trends Pharmacol. Sci. 20:294-301). 

GPCRs can be divided into three major subfamilies: the rhodopsin-like, secretin-like, and 
metabotropic glutamate receptor subfamilies. Members of these GPCR subfamilies share similar 
functions and the characteristic seven transmembrane structure, but have divergent amino acid 
25 sequences. The largest family consists of the rhodopsin-like GPCRs, which transmit diverse 

extracellular signals including hormones, neurotransmitters, and light. Rhodopsin is a photosensitive 
GPCR found in animal retinas. In vertebrates, rhodopsin molecules are embedded in membranous 
stacks found in photoreceptor (rod) cells. Each rhodopsin molecule responds to a photon of light by 
triggering a decrease in cGMP levels which leads to the closure of plasma membrane sodium 
30 channels. In this manner, a visual signal is converted to a neural impulse. Other rhodopsin-like 

GPCRs are directly involved in responding to neurotransmitters. These GPCRs include the receptors 
for adrenaline (adrenergic receptors), acetylcholine (muscarinic receptors), adenosine, galanin, and 
glutamate (N-methyl-D-aspartate/NMDA receptors). (Reviewed in Watson, S. and S. Arkinstall 
(1994) The G-Protein Linked Receptor Facts Book , Academic Press, San Diego CA, pp. 7-9, 19-22, 

6 
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32-35, 130-131, 214-216, 221-222; Habert-Ortoli, E. et al. (1994) Proc. Natl. Acad. Sci. USA 
91:9780-9783.) 

The galanin receptors mediate the activity of the neuroendocrine peptide galanin, which 
inhibits secretion of insulin, acetylcholine, serotonin and noradrenaline, and stimulates prolactin and 

5 growth hormone release. Galanin receptors are involved in feeding disorders, pain, depression, and 
Alzheimer's disease (Kask, K. et al. (1997) Life Sci. 60:1523-1533). Other nervous system 
rhodopsin-like GPCRs include a growing family of receptors for lysophosphatidic acid and other 
lysophospholipids, which appear to have roles in development and neuropathology (Chun, J. et al. 
(1999) Cell Biochem. Biophys. 30:213-242). 

10 The largest subfamily of GPCRs, the olfactory receptors, are also members of the rhodopsin- 

like GPCR family. These receptors function by transducing odorant signals. Numerous distinct 
olfactory receptors are required to distinguish different odors. Each olfactory sensory neuron 
expresses only one type of olfactory receptor, and distinct spatial zones of neurons expressing distinct 
receptors are found in nasal passages. For example, the RAlc receptor which was isolated from a rat 

15 brain library, has been shown to be limited in expression to very distinct regions of the brain and a 
defined zone of the olfactory epithelium (Raming, K. et al. (1998) Receptors Channels 6:141-151). 
However, the expression of olfactory-like receptors is not confined to olfactory tissues. For example, 
three rat genes encoding olfactory-like receptors having typical GPCR characteristics showed 
expression patterns not only in taste and olfactory tissue, but also in male reproductive tissue 

20 (Thomas, M.B. et al. (1996) Gene 178: 1-5). 

Members of the secretin-like GPCR subfamily have as their ligands peptide hormones such as 
secretin, calcitonin, glucagon, growth hormone-releasing hormone, parathyroid hormone, and 
vasoactive intestinal peptide. For example, the secretin receptor responds to secretin, a peptide 
hormone that stimulates the secretion of enzymes and ions in the pancreas and small intestine 

25 (Watson, supra , pp. 278-283). Secretin receptors are about 450 amino acids in length and are found 
in the plasma membrane of gastrointestinal cells. Binding of secretin to its receptor stimulates the 
production of cAMP. 

Examples of secretin-like GPCRs implicated in inflammation and the immune response 
include the EGF module-containing, mucin-like hormone receptor (Emrl) and CD97 receptor 
30 proteins. These GPCRs are members of the recentiy characterized EGF-TM7 receptors subfamily. 
These seven transmembrane hormone receptors exist as heterodimers in vivo and contain between 
three and seven potential calcium-binding EGF-like motifs. CD97 is predominantly expressed in 
leukocytes and is markedly upregulated on activated B and T cells (McKnight, A. J. and S. Gordon 
(1998) J. Leukoc. Biol. 63:271-280). 
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The third GPCR subfamily is the metabotropic glutamate receptor family. Glutamate is the 
major excitatory neurotransmitter in the central nervous system. The metabotropic glutamate 
receptors modulate the activity of intracellular effectors, and are involved in long-term potentiation 
(Watson, supra , p. 130). The Ca 2+ -sensing receptor, which senses changes in the extracellular 

5 concentration of calcium ions, has a large extracellular domain including clusters of acidic amino 
acids which may be involved in calcium binding. The metabotropic glutamate receptor family also 
includes pheromone receptors, the GABA B receptors, and the taste receptors. 

Other subfamilies of GPCRs include two groups of chemoreceptor genes found in the 
nematodes Caenorhabditis elegans and Caenorhabditis briggsae , which are distantly related to the 

10 mammalian olfactory receptor genes. The yeast pheromone receptors STE2 and STE3, involved in 
the response to mating factors on the cell membrane, have their own seven-transmembrane signature, 
as do the cAMP receptors from the slime mold Dictvostelium discoideum , which are thought to 
regulate the aggregation of individual cells and control the expression of numerous developmentally- 
regulated genes. 

15 GPCR mutations, which may cause loss of function or constitutive activation, have been 

associated with numerous human diseases (Coughlin, supra). For instance, retinitis pigmentosa may 
arise from mutations in the rhodopsin gene. Furthermore, somatic activating mutations in the 
thyrotropin receptor have been reported to cause hyperfunctioning thyroid adenomas, suggesting that 
certain GPCRs susceptible to constitutive activation may behave as protooncogenes (Parma, J. et al. 

20 (1993) Nature 365 :649-65 1). GPCR receptors for the following ligands also contain mutations 

associated with human disease: luteinizing hormone (precocious puberty); vasopressin V 2 (X-linked 
nephrogenic diabetes); glucagon (diabetes and hypertension); calcium (hyperparathyroidism, 
hypocalcuria, hypercalcemia); parathyroid hormone (short limbed dwarfism); (3 3 ~adrenoceptor 
(obesity, non-insulin-dependent diabetes mellitus); growth hormone releasing hormone (dwarfism); 

25 and adrenocorticotropin (glucocorticoid deficiency) (Wilson, S. et al. (1998) Br. J. Pharmocol. 
125:1387-1392; Stadel, J.M. et al. (1997) Trends Pharmacol. Sci. 18:430-437). GPCRs are also 
involved in depression, schizophrenia, sleeplessness, hypertension, anxiety, stress, renal failure, and 
several cardiovascular disorders (Horn, F. and G. Vriend (1998) J. Mol. Med. 76:464-468). 

In addition, within the past 20 years several hundred new drugs have been recognized that are 

30 directed towards activating or inhibiting GPCRs. The therapeutic targets of these drugs span a wide 
range of diseases and disorders, including cardiovascular, gastrointestinal, and central nervous system 
disorders as well as cancer, osteoporosis and endometriosis (Wilson et al., supra; Stadel et al., supra). 
For example, the dopamine agonist L-dopa is used to treat Parkinson's disease, while a dopamine 
antagonist is used to treat schizophrenia and the early stages of Huntington's disease. Agonists and 

35 antagonists of adrenoceptors have been used for the treatment of asthma, high blood pressure, other 

8 



BNSDOCID: <WO 0302722BA2„L> 



WO 03/027228 



PCT/US02/22833 



cardiovascular disorders, and anxiety; muscarinic agonists are used in the treatment of glaucoma and 
tachycardia; serotonin 5HT1D antagonists are used against migraine; and histamine HI antagonists 
are used against allergic and anaphylactic reactions, hay fever, itching, and motion sickness (Horn et 
aL, supra). 

5 Recent research suggests potential future therapeutic uses for GPCRs in the treatment of 

metabolic disorders including diabetes, obesity, and osteoporosis. For example, mutant V2 
vasopressin receptors causing nephrogenic diabetes could be functionally rescued in vitro by co- 
expression of a C-terminal V2 receptor peptide spanning the region containing the mutations. This 
result suggests a possible novel strategy for disease treatment (Schoneberg, T. et al. (1996) EMBO J. 

10 15:1283-1291). Mutations in melanocortin-4 receptor (MC4R) are implicated in human weight 
regulation and obesity. As with the vasopressin V2 receptor mutants, these MC4R mutants are 
defective in trafficking to the plasma membrane (Ho, G. and R.G. MacKenzie (1999) J. Biol. Chem. 
274:35816-35822), and thus might be treated with a similar strategy. The type 1 receptor for 
parathyroid hormone (PTH) is a GPCR that mediates the PTH-dependent regulation of calcium 

15 homeostasis in the bloodstream. Study of PTH/receptor interactions may enable the development of 
novel PTH receptor ligands for the treatment of osteoporosis (Mannstadt, M. et al. (1999) Am. J. 
Physiol. 277:F665-F675). 

The chemokine receptor group of GPCRs have potential therapeutic utility in inflammation 
and infectious disease. (For review, see Locati, M. and P.M. Murphy (1999) Annu. Rev. Med. 

20 50:425-440.) Chemokines are small polypeptides that act as intracellular signals in the regulation of 
leukocyte trafficking, hematopoiesis, and angiogenesis. Targeted disruption of various chemokine 
receptors in mice indicates that these receptors play roles in pathologic inflammation and in 
autoimmune disorders such as multiple sclerosis. Chemokine receptors are also exploited by 
infectious agents, including herpesviruses and the human immunodeficiency virus (HIV-1) to 

25 facilitate infection. A truncated version of chemokine receptor CCR5, which acts as a coreceptor for 
infection of T-cells by HIV-1, results in resistance to AIDS, suggesting that CCR5 antagonists could 
be useful in preventing the development of AIDS. 
Nuclear Receptors 

Nuclear receptors bind small molecules such as hormones or second messengers, leading to 
30 increased receptor-binding affinity to specific chromosomal DNA elements. In addition the affinity 
for other nuclear proteins may also be altered. Such binding and protein-protein interactions may 
regulate and modulate gene expression. Examples of such receptors include the steroid hormone 
receptors family, the retinoic acid receptors family, and the thyroid hormone receptors family. 
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Ligand-Gated Receptor Ion Channels 

Ligand-gated receptor ion channels fall into two categories. The first category, extracellular 
ligand-gated receptor ion channels (ELGs), rapidly transduce neurotransmitter-binding events into 
electrical signals, such as fast synaptic neurotransmission. ELG function is regulated by post- 

5 translational modification. The second category, intracellular ligand-gated receptor ion channels 
(ILGs), are activated by many intracellular second messengers and do not require post-translational 
modification(s) to effect a channel-opening response. 

ELGs depolarize excitable cells to the threshold of action potential generation. In non- 
excitable cells, ELGs permit a limited calcium ion-influx during the presence of agonist. ELGs 

10 include channels directly gated by neurotransmitters such as acetylcholine, L-glutamate, glycine, 
ATP, serotonin, GAB A, and histamine. ELG genes encode proteins having strong structural and 
functional similarities. ILGs are encoded by distinct and unrelated gene families and include 
receptors for cAMP, cGMP, calcium ions, ATP, and metabolites of arachidonic acid. 

Ligand-gated channels open their pores when an extracellular or intracellular mediator binds 

15 to the channel. Neurotransmitter-gated channels are channels that open when a neurotransmitter 
binds to their extracellular domain. These channels exist in the postsynaptic membrane of nerve or 
muscle cells. There are two types of neurotransmitter-gated channels. Sodium channels open in 
response to excitatory neurotransmitters, such as acetylcholine, glutamate, and serotonin. This 
opening causes an influx of Na + and produces the initial localized depolarization that activates the 

20 voltage-gated channels and starts the action potential. Chloride channels open in response to 
inhibitory neurotransmitters, such as y-aminobutyric acid (GAB A) and glycine, leading to 
hyperpolarization of the membrane and the subsequent generation of an action potential. 
Neurotransmitter-gated ion channels have four transmembrane domains and probably function as 
pentamers (Jentsch, supra) . Amino acids in the second transmembrane domain appear to be important 

25 in determining channel permeation and selectivity (Sather, W.A. et al. (1994) Curr. Opin. Neurobiol. 
4:313-323). 

Ligand-gated channels can be regulated by intracellular second messengers. For example, 
calcium-activated K + channels are gated by internal calcium ions. In nerve cells, an influx of calcium 
during depolarization opens K + channels to modulate the magnitude of the action potential (Ishi et aL, 

30 supra) . The large conductance (BK) channel has been purified from brain and its subunit 

composition determined. The a subunit of the BK channel has seven rather than six transmembrane 
domains in contrast to voltage-gated K + channels. The extra transmembrane domain is located at the 
subunit N-terminus. A 28-amino-acid stretch in the C-terminal region of the subunit (the "calcium 
bowl" region) contains many negatively charged residues and is thought to be the region responsible 

35 for calcium binding. The (3 subunit consists of two transmembrane domains connected by a 
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glycosylated extracellular loop, with intracellular N- and C-termini (Kaczorowski, supra; Vergara, C. 
et al. (1998) Curr. Opin. Neurobiol. 8:321-329). 
Macro phage Scavenger Receptors 

Macrophage scavenger receptors with broad ligand specificity may participate in the binding 

5 of low density lipoproteins (LDL) and foreign antigens. Scavenger receptors types I and H are 

trimeric membrane proteins with each subunit containing a small N-terminal intracellular domain, a 
transmembrane domain, a large extracellular domain, and a C-terminal cysteine-rich domain. The 
extracellular domain contains a short spacer domain, an a-heiical coiled-coil domain, and a triple 
helical collagenous domain. These receptors have been shown to bind a spectrum of ligands, 

10 including chemically modified lipoproteins and albumin, polyribonucleotides, polysaccharides, 

phospholipids, and asbestos (Matsumoto, A. et al. (1990) Proc. Natl. Acad. Sci. USA 87:9133-9137; 
Elomaa, O. et al. (1995) Cell 80:603-609). The scavenger receptors are thought to play a key role in 
atherogenesis by mediating uptake of modified LDL in arterial walls, and in host defense by binding 
bacterial endotoxins, bacteria, and protozoa. 

15 T-Cell Receptors 

T cells play a dual role in the immune system as effectors and regulators, coupling antigen 
recognition with the transmission of signals that induce cell death in infected cells and stimulate 
proliferation of other immune cells. Although a population of T cells can recognize a wide range of 
different antigens, an individual T cell can only recognize a single antigen and only when it is 
20 presented to the T cell receptor (TCR) as a peptide complexed with a major histocompatibility 

molecule (MHC) on the surface of an antigen presenting cell. The TCR on most T cells consists of 
immunoglobulin-like integral membrane glycoproteins containing two polypeptide subunits, a and (3, 
of similar molecular weight. Both TCR subunits have an extracellular domain containing both 
variable and constant regions, a transmembrane domain that traverses the membrane once, and a short 

25 intracellular domain (Saito, H. et al. (1984) Nature 309:757-762). The genes for the TCR subunits 
are constructed through somatic rearrangement of different gene segments. Interaction of antigen in 
the proper MHC context with the TCR initiates signaling cascades that induce the proliferation, 
maturation, and function of cellular components of the immune system (Weiss, A. (1991) Annu. Rev. 
Genet 25:487-510). Rearrangements in TCR genes and alterations in TCR expression have been 

30 noted in lymphomas, leukemias, autoimmune disorders, and immunodeficiency disorders (Aisenberg, 
A.C. et al. (1985) N. Engl. J. Med. 313:529-533; Weiss, supra). 
Netrin Receptors 

The netrins are a family of molecules that function as diffusible attractants and repellants to 
guide migrating cells and axons to their targets within the developing nervous system. The netrin 
35 receptors include the C. elegans protein UNC-5, as well as homologues recently identified in 
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vertebrates (Leonardo, E.D. et al. (1997) Nature 386:833-838). These receptors are members of the 
immunoglobulin superfamily, and also contain a characteristic domain called the ZU5 domain. 
Mutations in the mouse member of the netrin receptor family, Rem (rostral cerebellar malformation) 
result in cerebellar and midbrain defects as an apparent result of abnormal neuronal migration 
5 (Ackerman, S.L. et al. (1997) Nature 386:838-842). 
Interleukin Receptors 

Interleukins (IL) mediate the interactions between immune and inflammatory cells. Several 
interleukins have been described; each has unique biological activities as well as some that overlap 
with the others. Macrophages produce IL-1 and DL-6, whereas T cells produce IL-2, IL-3, IL-4, IL-5 

10 and IL-6 and bone marrow stromal cells produce IL 7. IL 1 and IL 6 not only play important roles in 
immune cell function, but also stimulate a spectrum of inflammatory cell types. The growth and 
differentiation of eosinophils is markedly enhanced by IL 5. IL 2 is a potent proliferative signal for T 
cells, natural killer cells, and lymphokine-activated killer cells. EL 1, IL 3, EL 4, and IL 7 enhance the 
development of a variety of hematopoietic precursors. IL 4-EL 6 also serve to enhance B cell 

15 proliferation and antibody production (Mizel, S.B. (1989) FASEB J. 3:2379-2388). 
Melatonin Receptors 

Melatonin scavenges free radicals including the hydroxyl radical (-OH), peroxynitrite anion 
(ONOO-), and hypochlorous acid (HOC1), as well as preventing the translocation of nuclear 
factor-kappa B (NF-kappa B) to the nucleus and its binding to DNA, thereby reducing the 

20 upregulation of proinflammatory cytokines such as interleukins and tumor neurosis factor-alpha. 
Melatonin attenuates transendothelial cell migration and edema, which contribute to tissue damage 
(Reiter, R.J. et al. (2000) Ann. N.Y. Acad. Sci. 917:376-386). Activation of melatonin receptors 
enhances the release of T-helper cell cytokines, such as gamma-interferon and interleukin-2 (IL-2), as 
well as activation of opioid cytokines which crossreact immunologically with both interleukin-4 and 

25 dynorphin B. Hematopoiesis is influenced by melatonin-induced-opioids acting on kappa 1 -opioid 
receptors present on bone marrow macrophages (Maestroni, G J. (1999) Adv. Exp. Med. Biol. 
467:217-226). 

VPS 10 Domain Containing Receptors 

The members of the VPS 10 domain containing receptor family all contain a domain with 
30 homology to the yeast vacuolar sorting protein 10 (VPS 10) receptor. This family includes the mosaic 
receptor SorLA, the neurotensin receptor sortilin, and SorCS, which is expressed during mouse 
embryonal and early postnatal nervous system development (Hermey, G. et al. (1999) Biochem. 
Biophys. Res. Commun. 266:347-351; Hermey, G. et al. (2001) Neuroreport 12:29-32). 

Neurotensin is a brain and gastrointestinal peptide that fulfils many functions through its 
35 interaction with specific receptors. Subtypes of neurotensin receptors include two G protein-coupled 
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receptors, and the neuropeptide receptor sortilin, a 100 kDa-protein with a single transmembrane 
domain (Vincent, J.P. et al. (1999) Trends Pharmacol Sci 20:302-309). Sortilin, a multiligand type-1 
receptor with homology to the yeast receptor VpslOp, is a sorting receptor for ligands in the synthetic 
pathway as well as on the cell membrane. Sortilin is a mammalian receptor targeted by the GGA 
5 family of cytosolic sorting proteins, which condition the VpslOp-mediated sorting of yeast 

carboxypeptidase Y (Nielsen, M.S. et al. (2001) EMBO J. 20:2180-2190). SorCS, SorLA and the 
neurotensin receptor sortilin share a common VPS 10 domain. In the N-terminus of SorCS two 
putative cleavage sites for the convertase furin mark the beginning of the VPS 10 domain, followed by 
a module of imperfect leucine-rich repeats and a transmembrane domain. The short intracellular 
10 C-terminus contains consensus signals for rapid internalization. SorCS is predominantly expressed 
in brain, but also in heart, liver, and kidney (Hermey G. et al. (1999) Biochem. Biophys. Res 
Commun. 266:347-351). SorCS2 is highly expressed in the developing and mature mouse central 
nervous system. Its main site of expression is the floor plate, and high levels are also detected 
transiently in brain regions including the dopaminergic brain nuclei and the dorsal thalamus 
15 (Rezgaoui, M. (2001) Mech. Dev. 100:335-338). 
Muncl3 Proteins 

Muncl3 proteins constitute a family of molecules (Muncl3-1, Muncl3-2, Munc 13-3, and 
Munc 13-4) with homology to Caenorhabditis elegans unc-13p. Muncl3 proteins contain a phorbol 
ester-binding Cl-domain and two C2-domains, which are Ca 2+ /phospholipid binding domains. With 
20 the exception of a ubiquitously expressed Muncl3-2 splice variant and a predominantly lung-specific 
Munc 13-4 isoform, Muncl3 proteins are specifically expressed in the brain, where in 
excitatory/glutamatergic neurons, M13 proteins play a central role in neurotransmitter-specific 
synaptic vesicle priming. For example, Munc 13-1, which is targeted to presynaptic active zones, 
binds to syntaxin, a component of the synaptic vesicle fusion apparatus and acts as a phorbol 

25 ester-dependent enhancer of neurotransmitter secretion. Loss of Munc 13-1 in deletion mutant mice 
leads to an arrest of the synaptic vesicle cycle of hippocampal neurons at the synaptic vesicle priming 
step, resulting in a functional shutdown of synapses (Augustin, I. et al. (1999) Nature 400:457-461; 
Koch, H. et al. (2000) Biochem. J. 349:247-253). Recently, Munc 13-3, which is specifically 
expressed in the cerebellum, is proposed to act at a similar step of the synaptic vesicle cycle as does 

30 Muncl3-1 (Augustin, I. et al. (2001) J. Neurosci 21:10-17). 
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Membrane-Associated Proteins 

Tetraspan Family Proteins 

The transmembrane 4 superfamily (TM4SIp or tetraspan family is a multigene family 
encoding type m integral membrane proteins (Wright, M.D. and M.G. Tomlinson (1994) Immunol. 

5 Today 15:588-594). The TM4SF is comprised of membrane proteins which traverse the cell 
membrane four times. Members of the TM4SF include platelet and endothelial cell membrane 
proteins, melanoma-associated antigens, leukocyte surface glycoproteins, colonal carcinoma 
antigens, tumor-associated antigens, and surface proteins of the schistosome parasites (Jankowski, 
S.A. (1994) Oncogene 9:1205-1211). Members of the TM4SF share about 25-30% amino acid 

10 sequence identity with one another. A number of TM4SF members have been implicated in signal 
transduction, control of cell adhesion, regulation of cell growth and proliferation, including 
development and oncogenesis, and cell motility, including tumor cell metastasis. Expression of 
TM4SF proteins, is associated with a variety of tumors and the level of expression may be altered 
when cells are growing or activated. 

15 Tumor Antigens 

Tumor antigens are surface molecules that are differentially expressed in tumor cells relative 
to normal cells. Tumor antigens distinguish tumor cells immunologically from normal cells and 
provide diagnostic and therapeutic targets for human cancers (Takagi, S. et al. (1995) Int. J. Cancer 
61:706-715; Liu, E. et al. (1992) Oncogene 7:1027-1032). 
20 Ion Channels 

* Ion channels are found in the plasma membranes of virtually every cell in the body. For 
example, chloride channels mediate a variety of cellular functions including regulation of membrane 
potentials and absorption and secretion of ions across epithelial membranes. When present in 
intracellular membranes of the Golgi apparatus and endocytic vesicles, chloride channels also 

25 regulate organelle pH. (See, e.g., Greger, R. (1988) Annu. Rev. Physiol. 50:111-122.) 

Electrophysiological and pharmacological properties of chloride channels, including ion conductance, 
current-voltage relationships, and sensitivity to modulators, suggest that different chloride channels 
exist in muscles, neurons, fibroblasts, epithelial cells, and lymphocytes. Many channels have sites for 
phosphorylation by one or more protein kinases including protein kinase A, protein kinase C, tyrosine 

30 kinase, and casein kinase II, all of which regulate ion channel activity in cells. Inappropriate 
phosphorylation of proteins in cells has been linked to changes in cell cycle progression and cell 
differentiation. Changes in the cell cycle have been linked to induction of apoptosis or cancer. 
Changes in cell differentiation have been linked to diseases and disorders of the reproductive system, 
immune system, and skeletal muscle. 
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The electrical potential of a cell is generated and maintained by controlling the movement of 
ions across the plasma membrane. The movement of ions requires ion channels, which form ion- 
selective pores within the membrane. There are two basic types of ion channels, ion transporters and 
gated ion channels. Ion transporters utilize the energy obtained from ATP hydrolysis to actively 

5 transport an ion against the ion's concentration gradient. Gated ion channels allow passive flow of an 
ion down the ion's electrochemical gradient under restricted conditions. Together, these types of ion 
channels generate, maintain, and utilize an electrochemical gradient that is used in 1) electrical 
impulse conduction down the axon of a nerve cell, 2) transport of molecules into cells against 
concentration gradients, 3) initiation of muscle contraction, and 4) endocrine cell secretion. 

10 Ion transporters generate and maintain the resting electrical potential of a cell. Utilizing the 

energy derived from ATP hydrolysis, they transport ions against the ion's concentration gradient. 
These transmembrane ATPases are divided into three families. The phosphorylated (P) class ion 
transporters, including Na + -K + ATPase, Ca 2+ -ATPase, and H + -ATPase, are activated by a 
phosphorylation event. P-class ion transporters are responsible for maintaining resting potential 

15 distributions such that cytosolic concentrations of Na + and Ca 2+ are low and cytosolic concentration 
of K + is high. The vacuolar (V) class of ion transporters includes H + pumps on intracellular 
organelles, such as lysosomes and Golgi. V-class ion transporters are responsible for generating the 
low pH within the lumen of these organelles that is required for function. The coupling factor (F) 
class consists of H + pumps in the mitochondria. F-class ion transporters utilize a proton gradient to 

20 generate ATP from ADP and inorganic phosphate (Pj). 

The P- ATPases are hexamers of a 100 kD subunit with ten transmembrane domains and 
several large cytoplasmic regions that may play a role in ion binding (Scarborough, G.A. (1999) Curr. 
Opin. Cell Biol. 11:517-522). The V-ATPases are composed of two functional domains: the V 3 
domain, a peripheral complex responsible for ATP hydrolysis; and the V 0 domain, an integral 

25 complex responsible for proton translocation across the membrane. The F- ATPases are structurally 
and evolutionarily related to the V-ATPases. The F-ATPase F 0 domain contains 12 copies of the c 
subunit, a highly hydrophobic protein composed of two transmembrane domains and containing a 
single buried carboxyl group in TM2 that is essential for proton transport. The V-ATPase V 0 domain 
contains three types of homologous c subunits with four or five transmembrane domains and the 

30 essential carboxyl group in TM4 or TM3. Both types of complex also contain a single a subunit that 
may be involved in regulating the pH dependence of activity (Forgac, M. (1999) J. Biol. Chem. 
274:12951-12954). 

The resting potential of the cell is utilized in many processes involving carrier proteins and 
gated ion channels. Carrier proteins utilize the resting potential to transport molecules into and out of 
35 the cell. Amino acid and glucose transport into many cells is linked to sodium ion co-transport 
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(symport) so that the movement of Na + down an electrochemical gradient drives transport of the other 
molecule up a concentration gradient. Similarly, cardiac muscle links transfer of Ca 2+ out of the cell 
with transport of Na + into the cell (antiport). 

Gated ion channels control ion flow by regulating the opening and closing of pores. The 

5 ability to control ion flux through various gating mechanisms allows ion channels to mediate such 
diverse signaling and homeostatic functions as neuronal and endocrine signaling, muscle contraction, 
fertilization, and regulation of ion and pH balance. Gated ion channels are categorized according to 
the manner of regulating the gating function. Mechanically-gated channels open their pores in 
response to mechanical stress; voltage-gated channels (e.g., Na + , K + , Ca 2+ , and CI" channels) open 

10 their pores in response to changes in membrane potential; and ligand-gated channels (e.g., 

acetylcholine-, serotonin-, and glutamate-gated cation channels, and GABA- and glycine-gated 
chloride channels) open their pores in the presence of a specific ion, nucleotide, or neurotransmitter. 
The gating properties of a particular ion channel (i.e., its threshold for and duration of opening and 
closing) are sometimes modulated by association with auxiliary channel proteins and/or post 

15 translational modifications, such as phosphorylation. 

Mechanically-gated or mechanosensitive ion channels act as transducers for the senses of 
touch, hearing, and balance, and also play important roles in cell volume regulation, smooth muscle 
contraction, and cardiac rhythm generation. A stretch-inactivated channel (SIC) was recently cloned 
from rat kidney. The SIC channel belongs to a group of channels which are activated by pressure or 

20 stress on the cell membrane and conduct both Ca 2+ and Na + (Suzuki, M. et al. (1999) J. Biol. Chem. 
274:6330-6335). 

The pore-forming subunits of the voltage-gated cation channels form a superfamily of ion 
channel proteins. The characteristic domain of these channel proteins comprises six transmembrane 
domains (S1-S6), a pore-forming region (P) located between S5 and S6, and intracellular amino and 

25 carboxy termini. In the Na + and Ca 2+ subfamilies, this domain is repeated four times, while in the K + 
channel subfamily, each channel is formed from a tetramer of either identical or dissimilar subunits. 
The P region contains information specifying the ion selectivity for the channel. In the case of K + 
channels, a GYG tripeptide is involved in this selectivity (Ishii, T.M. et al. (1997) Proc. Natl. Acad. 
Sci. USA 94:11651-11656). 

30 Voltage-gated Na + and K + channels are necessary for the function of electrically excitable 

cells, such as nerve and muscle cells. Action potentials, which lead to neurotransmitter release and 
muscle contraction, arise from large, transient changes in the permeability of the membrane to Na + 
and K + ions. Depolarization of the membrane beyond the threshold level opens voltage-gated Na + 
channels. Sodium ions flow into the cell, further depolarizing the membrane and opening more 

35 voltage-gated Na + channels, which propagates the depolarization down the length of the cell. 
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Depolarization also opens voltage-gated potassium channels. Consequently, potassium ions flow 
outward, which leads to repolarization of the membrane. Voltage-gated channels utilize charged 
residues in the fourth transmembrane segment (S4) to sense voltage change. The open state lasts only 
about 1 millisecond, at which time the channel spontaneously converts into an inactive state that 
5 cannot be opened irrespective of the membrane potential, motivation is mediated by the channel's 
N-terminus, which acts as a plug that closes the pore. The transition from an inactive to a closed state 

requires a return to resting potential. 

Voltage-gated Na + channels are heterotrimeric complexes composed of a 260 kDa pore- 
forming a subunit that associates with two smaller auxiliary subunits, pi and 02. The P 2 subunit is a 
10 integral membrane glycoprotein that contains an extracellular Ig domain, and its association with a 
and pi subunits correlates with increased functional expression of the channel, a change in its gating 
properties, as well as an increase in whole cell capacitance due to an increase in membrane surface 
area (bom, L.L. et al. (1995) Cell 83:433-442). 

Non voltage-gated Na + channels include the members of the amiloride-sensitive Na + 
15 channeVdegenerin (NaC/DEG) family. Channel subunits of this family are thought to consist of two 
transmembrane domains flanking a long extracellular loop, with the amino and carboxyl termini 
located within the cell. The NaC/DEG family includes the epithelial Na+ channel (ENaC) involved in 
Na* reabsorption in epithelia including the airway, distal colon, cortical collecting duct of the kidney, 
and exocrine duct glands. Mutations in ENaC result in pseudohypoaldosteronism type 1 and Liddle's 
20 syndrome (pseudohyperaldosteronism). The NaC/DEG family also includes the recently 

chamcterized tT-gated cation channels or acid-sensing ion channels (ASIC). ASIC subunits are 
expressed in the brain and form heteromultimeric Na + -permeable channels. These channels require 
acid pH fluctuations for activation. ASIC subunits show homology to the degenerins, a family of 
mechanically-gated channels originally isolated from C. elegans. Mutations in the degenerins cause 
25 neurodegeneration. ASIC subunits may also have a role in neuronal function, or in pain perception, 
since tissue acidosis causes pain (Waldmann, R. and M. Lazdunski (1998) Curr. Opin. Neurobiol. 
8:418-424; Eglen, R.M. et al. (1999) Trends Pharmacol. Sci. 20:337-342). 

K + channels are located in all cell types, and may be regulated by voltage, ATP 
concentration, or second messengers such as Ca» and cAMP. In non-excitable tissue, K + channels 
30 are involved in protein synthesis, control of endocrine secretions, and the maintenance of osmotic 
equilibrium across membranes. In neurons and other excitable cells, in addition to regulating action 
potentials and repolarizing membranes, K + channels are responsible for setting resting membrane 
potential. The cytosol contains non-diffusible anions and, to balance this net negative charge, the cell 
contains a Na+-K + pump and ion channels that provide the redistribution of Na + , K + , and CI". The 
35 pump actively transports Na+ out of the cell and K* into the cell in a 3:2 ratio. Ion channels in the 
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plasma membrane allow K + and CI' to flow by passive diffusion. Because of the high negative charge 
within the cytosol, CI " flows out of the cell. The flow of K + is balanced by an electromotive force 
pulling K + into the cell, and a K + concentration gradient pushing K + out of the cell. Thus, the resting 
membrane potential is primarily regulated by K + flow (Salkoff, L. and T. Jegla (1995) Neuron 15:489- 
5 492). 

The voltage-gated Ca 2+ channels have been classified into several subtypes based upon their 
electrophysiological and pharmacological characteristics. L-type Ca 2+ channels are predominantly 
expressed in heart and skeletal muscle where they play an essential role in excitation-contraction 
coupling. T-type channels are important for cardiac pacemaker activity, while N-type and P/Q-type 

10 channels are involved in the control of neurotransmitter release in the central and peripheral nervous 
system. The L-type and N-type voltage-gated Ca 2+ channels have been purified and, though their 
functions differ dramatically, they have similar subunit compositions. The channels are composed of 
three subunits. The a x subunit forms the membrane pore and voltage sensor, while the and p 
subunits modulate the voltage-dependence, gating properties, and the current amplitude of the 

15 channel. These subunits are encoded by at least six a„ one c^S, and four p genes. A fourth subunit, y, 
has been identified in skeletal muscle (Walker, D. et al. (1998) J. Biol. Chem. 273:2361-2367; 
McCleskey, E.W. (1994) Curr. Opin. Neurobiol. 4:304-312). 

The transient receptor family (Trp) of calcium ion channels are thought to mediate 
capacitative calcium entry (CCE). CCE is the Ca 2+ influx into cells to resupply Ca 2+ stores depleted 

20 by the action of inositol triphosphate (DP3) and other agents in response to numerous hormones and 
growth factors. Trp and Trp-like were first cloned from Drosophila and have similarity to voltage 
gated Ca 2+ channels in the S3 through S6 regions. This suggests that Tip and/or related proteins may 
form mammalian CCC entry channels (Zhu, X. et al. (1996) Cell 85:661-671; Boulay, G. et al. (1997) 
J. Biol. Chem. 272:29672-29680). Melastatin is a gene isolated in both the mouse and human, and 

25 whose expression in melanoma cells is inversely correlated with melanoma aggressiveness in vivo. 
The human cDNA transcript corresponds to a 1533-amino acid protein having homology to members 
of the Trp family. It has been proposed that the combined use of malastatin mRNA expression status 
and tumor thickness might allow for the determination of subgroups of patients at both low and high 
risk for developing metastatic disease (Duncan, L.M. et al (2001) J. Clin. Oncol. 19:568-576). 

30 Chloride channels are necessary in endocrine secretion and in regulation of cytosolic and 

organelle pH. In secretory epithelial cells, CI ' enters the cell across a basolateral membrane through 
an Na + , K7C1~ cotransporter, accumulating in the cell above its electrochemical equilibrium 
concentration. Secretion of CI " from the apical surface, in response to hormonal stimulation, leads to 
flow of Na + and water into the secretory lumen. The cystic fibrosis transmembrane conductance 

35 regulator (CFTR) is a chloride channel encoded by the gene for cystic fibrosis, a common fatal 
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genetic disorder in humans. CFTR is a member of the ABC transporter family, and is composed of 
two domains each consisting of six transmembrane domains followed by a nucleotide-binding site. 
Loss of CFTR function decreases transepithelial water secretion and, as a result, the layers of mucus 
that coat the respiratory tree, pancreatic ducts, and intestine are dehydrated and difficult to clear. The 
5 resulting blockage of these sites leads to pancreatic insufficiency, "meconium ileus", and devastating 
"chronic obstructive pulmonary disease" (Al-Awqati, Q. et al. (1992) J. Exp. Biol. 172:245-266). 

The voltage-gated chloride channels (CLC) are characterized by 10-12 transmembrane 
domains, as well as two small globular domains known as CBS domains. The CLC subunits 
probably function as homotetramers. CLC proteins are involved in regulation of cell volume, 
10 membrane potential stabilization, signal transduction, and transepithelial transport. Mutations in 
CLC-1, expressed predominantly in skeletal muscle, are responsible for autosomal recessive 
generalized myotonia and autosomal dominant myotonia congenita, while mutations in the kidney 
channel CLC-5 lead to kidney stones (Jentsch, TJ. (1996) Curr. Opin. Neurobiol. 6:303-310). 

Cyclic nucleotide-gated (CNG) channels are gated by cytosolic cyclic nucleotides. The best 
15 examples of these are the cAMP-gated Na + channels involved in olfaction and the cGMP-gated cation 
channels involved in vision. Both systems involve ligand-mediated activation of a G-protein coupled 
receptor which then alters the level of cyclic nucleotide within the cell. CNG channels also represent 
, a major pathway for Ca 2+ entry into neurons, and play roles in neuronal development and plasticity. 
CNG channels are tetramers containing at least two types of subunits, an a subunit which can form 
20 functional homomeric channels, and a (3 subunit, which modulates the channel properties. All CNG 
subunits have six transmembrane domains and a pore forming region between the fifth and sixth 
transmembrane domains, similar to voltage-gated K + channels. A large C-terminal domain contains a 
cyclic nucleotide binding domain, while the N-terminal domain confers variation among channel 
subtypes (Zufall, F. et al. (1997) Curr. Opin. Neurobiol. 7:404-412). 
25 The activity of other types of ion channel proteins may also be modulated by a variety of 

intracellular signalling proteins. Many channels have sites for phosphorylation by one or more 
protein kinases including protein kinase A, protein kinase C, tyrosine kinase, and casein kinase II, all 
of which regulate ion channel activity in cells. Kir channels are activated by the binding of the Gffy 
subunits of heterotrimeric G-proteins (Reimann, F. andF.M. Ashcroft (1999) Curr. Opin. Cell. Biol. 
30 1 1:503-508). Other proteins are involved in the localization of ion channels to specific sites in the 
cell membrane. Such proteins include the PDZ domain proteins known as MAGUKs (membrane- 
associated guanylate kinases) which regulate the clustering of ion channels at neuronal synapses 
(Craven, S.E. and D.S. Bredt (1998) Cell 93:495-498). Cerebellar granule neurons possess a non- 
inactivating potassium current which modulates firing frequency upon receptor stimulation by 
35 neurotransmitters and controls the resting membrane potential. Potassium channels that exhibit non- 
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inactivating currents include the ether a go-go (EAG) channel. A membrane protein designated 
KCR1 specifically binds to rat EAG by means of its C-terminal region and regulates the cerebellar 
non-inactivating potassium current. KCR1 is predicted to contain 12 transmembrane domains, with 
intracellular amino and carboxyl termini. Structural characteristics of these transmembrane regions 
5 appear to be similar to those of the transporter superfamily, but no homology between KCR1 and 
known transporters was found, suggesting that KCR1 belongs to a novel class of transporters. KCR1 
appears to be the regulatory component of non-inactivating potassium channels (Hoshi, N. et al. 
(1998) J. Biol. Chem. 273:23080-23085). 

Proton ATPases are a large class of membrane proteins that use the energy of ATP hydrolysis 
10 to generate an electrochemical proton gradient across a membrane. The resultant gradient may be 
used to transport other ions across the membrane (Na\ K + , or CI ) or to maintain organelle pH. 
Proton ATPases are further subdivided into the mitochondrial F- ATPases, the plasma membrane 
ATPases, and the vacuolar ATPases. The vacuolar ATPases establish and maintain an acidic pH 
within various vesicles involved in the processes of endocytosis and exocytosis (Mellman, I. et al. 
15 (1986) Ann. Rfev. Biochem. 55:663-700). 

Proton-coupled, 12 membrane-spanning domain transporters such as PEPT 1 and PEPT 2 are 
responsible for gastrointestinal absorption and for renal reabsorption of peptides using an 
electrochemical H 4 " gradient as the driving force. Another type of peptide transporter, the TAP 
transporter, is a heterodimer consisting of TAP 1 and TAP 2 and is associated with antigen 
20 processing. Peptide antigens are transported across the membrane of the endoplasmic reticulum by 
TAP so they can be expressed on the cell surface in association with MHC molecules. Each TAP 
protein consists of multiple hydrophobic membrane spanning segments and a highly conserved 
ATP-binding cassette (Boll, M. et al. (1996) Proc. Natl. Acad. Sci. 93:284-289). Pathogenic 
microorganisms, such as herpes simplex virus, may encode inhibitors of TAP-mediated peptide 
25 transport in order to evade immune surveillance (Marusina, K. and Manaco, JJ. (1996) Curr. Opin. 
Hematol. 3:19-26). 
Semaphorins and Neuropilins 

Semaphorins are a large group of axonal guidance molecules consisting of at least 30 
different members and are found in vertebrates, invertebrates, and even certain viruses. Semaphorins 
30 comprise a family of both secreted and transmembrane glycoproteins and have a well-conserved 
extracellular domain of about 500 amino acids. As the name of the family implies, the function of 
semaphorins is growth cone guidance. At least two secreted semaphorins, Sema II and Sema EI, 
function by repelling (Le., by causing the collapse of) growth cones. Sema HI causes the collapse of 
neuronal growth cones. Neuropilin was originally identified as an axonal glycoprotein. More recent 
35 evidence suggests that neuropilin is a high-affinity semaphorin receptor specific for SemaDI. The 
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extracellular region of neuropils consists of three different domains: CUB, discoidin, and MAM 
domains. The CUB and the MAM motifs of neuropilin have been suggested to have roles in 
protein-protein interactions and are thought to be involved in the binding of semaphorins through the 
sema and the C-terminal domains (reviewed in Raper, J.A. (2000) Curr. Opin. Neurobiol. 10:88-94). 
Binding appears to involve a CUB (complement binding) domain, coagulation factor domain, and 
MAM domain (also found in metalloendopeptidases, receptor protein kinases, and macrophage- 
specific scavenger receptors) (Kolodkin, A.L, et aL. (1997) Cell 90:753-762; and references within). 
M^mtonp. Proteins Associated wit h Tntercellular Communication 

Intercellular communication is essential for the development and survival of multicellular 
10 organisms. Cells communicate with one another through the secretion and uptake of protein 

signaling molecules. The uptake of proteins into the cell is achieved by endocytosis, in which the 
interaction of signaling molecules with the plasma membrane surface, often via binding to specific 
receptors, results in the formation of plasma membrane-derived vesicles that enclose and transport 
the molecules into the cytosol. The secretion of proteins from the cell is achieved by exocytosis, in 
15 which molecules inside of the cell are packaged into membrane-bound transport vesicles derived 
from the trans Golgi network. These vesicles fuse with the plasma membrane and release their 
contents into the surrounding extracellular space. Endocytosis and exocytosis result in the removal 
and addition of plasma membrane components, and the recycling of these components is essential to 
maintain the integrity, identity, and functionality of both the plasma membrane and internal 
20 membrane-bound compartments. 

Nogo has been identified as a component of the central nervous system myelin that prevents 
axonal regeneration in adult vertebrates. Cleavage of the Nogo-66 receptor and other 
glycophosphatidylinositol-linked proteins from axonal surfaces renders neurons insensitive to Nogo- 
66, facilitating potential recovery from CNS damage (Foumier, A.E. et al. (2001) Nature 409:341- 
25 346). 

The slit proteins are extracellular matrix proteins expressed by cells at the ventral midline of 
the nervous system. Slit proteins are ligands for the repulsive guidance receptor Roundabout (Robo) 
and thus play a role in repulsive axon guidance (Brose, K. et al. (1999) Cell 96:795-806). 

Lysosomes are the site of degradation of intracellular material during autophagy and of 
30 extracellular molecules following endocytosis. Lysosomal enzymes are packaged into vesicles which 
bud from the trans-Golgi network. These vesicles fuse with endosomes to form the mature lysosome 
in which hydrolytic digestion of endocytosed material occurs. Lysosomes can fuse with 
autophagosomes to form a unique compartment in which the degradation of organelles and other 
intracellular components occurs. 
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Protein sorting by transport vesicles, such as the endosome, has important consequences for a 
variety of physiological processes including cell surface growth, the biogenesis of distinct 
intracellular organelles, endocytosis, and the controlled secretion of hormones and neurotransmitters 
(Rothman, IE. and F.T. Wieland (1996) Science 272:227-234). In particular, neurodegenerative 
5 disorders and other neuronal pathologies are associated with biochemical flaws during endosomal 
protein sorting or endosomal biogenesis (Mayer, RJ. et al. (1996) Adv. Exp. Med. Biol. 389:261- 
269). 

Peroxisomes are organelles independent from the secretory pathway. They are the site of 
many peroxide-generating oxidative reactions in the cell. Peroxisomes are unique among eukaryotic 
10 organelles in that their size, number, and enzyme content vary depending upon organism, cell type, 
and metabolic needs (Waterham, H.R. and J.M. Cregg (1997) BioEssays 19:57-66). Genetic defects 
in peroxisome proteins which result in peroxisomal deficiencies have been linked to a number of 
human pathologies, including Zellweger syndrome, rhizomelic chonrodysplasia punctata, X-linked 
adrenoleukodystrophy, acyl-CoA oxidase deficiency, Afunctional enzyme deficiency, classical 
15 Refsum's disease, DHAP alkyl transferase deficiency, and acatalasemia (Moser, H.W. and A.B. 
Moser (1996) Ann. NY Acad. Sci. 804:427-441). In addition, Gartner, J. et al. (1991; Pediatr. Res. 
29:141-146) found a 22 kDa integral membrane protein associated with lower density peroxisome- 
like subcellular fractions in patients with Zellweger syndrome. 

Polycystin-1 is the protein product of the polycystic kidney disease-1 (PKD1) gene. 
20 Mutations in PKD1 and PKD2 are responsible for almost all cases of autosomal dominant polycystic 
kidney disease (Sandford, R. et al. (1999) Cell MoL Life Sci. 56:567-579). Polycystin-1 functions as 
a matrix receptor to link the extracellular matrix to the actin cytoskeleton via focal adhesion proteins. 
Polycystin-1 is highly expressed in the basal membranes of ureteric bud epithelia during early 
development of the metanephric kidney. Polycystin-1 forms multiprotein complexes with 
25 alpha2betal-integrin, talin, vinculin, paxillin, pl30cas, focal adhesion kinase, and c-src in normal 
human fetal collecting tubules. In normal adult kidneys, polycystin-1 is downregulated and forms 
complexes with the cell-cell adherens junction proteins E-cadherin and beta-, gamma-, and 
alpha-catenin (Wilson, P.D. (2001) J. Am. Soc. Nephrol. 12: 834-45). 

Normal embryonic development and control of germ cell maturation is modulated by a 
30 number of secretory proteins which interact with their respective membrane-bound receptors. Cell 
fate during embryonic development is determined by members of the activin/TGF- P superfamily, 
cadherins, IGF-2, and other morphogens. In addition, proliferation, maturation, and ^differentiation 
of germ cell and reproductive tissues are regulated, for example, by IGF-2, inhibins, activins, and 
follistatins (Petraglia, F. (1997) Placenta 18:3-8; Mather, J.P. et al. (1997) Proc. Soc. Exp. Biol. Med. 
35 215:209-222). Transforming growth factor beta (TGFbeta) signal transduction is mediated by two 
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receptor Ser/Thr kinases acting in series, type H TGFbeta receptor and (TbetaR-H) phosphorylating 
type ITGFbeta receptor (TbetaR-I). TbetaR-I-associated protein-1 (TRECAP-1), which distinguishes 
between quiescent and activated forms of the type I transforming growth factor beta receptor, has 
been associated with TGFbeta signaling (Chamg, M.J. et al. (1998) J. Biol. Chem. 273:9365-9368). 
5 Retinoic acid receptor alpha (RAR alpha) mediates retinoic-acid induced maturation and has 

been implicated in myeloid development. Genes induced by retinoic acid during granulocytic 
differentiation include E3, a hematopoietic-specific gene that is an immediate target for the activated 
RAR alpha during myelopoiesis (Scott, L.M. et al. (1996) Blood 88:2517-2530). 

The /i-opioid receptor (MOR) mediates the actions of analgesic agents including morphine, 
10 codeine, methadone, and fentanyl as well as heroin. MOR is functionally coupled to a G-protein- 
activated potassium channel (Mestek A. et al. (1995) J. Neurosci. 15:2396-2406). A variety of MOR 
subtypes exist. Alternative splicing has been observed with MOR-1 as with a number of G 
protein-coupled receptors including somatostatin 2, dopamine D2, prostaglandin EP3, and serotonin 
receptor subtypes 5-hydroxytryptamine4 and 5-hydroxytryptamine7 (Pan, Y.X. et al. (1999) Mol. 
15 Pharm. 56:396-403). 

Peri pheral and Anchored M embrane Proteins 

Some membrane proteins are not membrane-spanning but are attached to the plasma 
membrane via membrane anchors or interactions with integral membrane proteins. Membrane 
anchors are covalently joined to a protein post-translationally and include such moieties as prenyl, 
20 myristyl, and glycosylphosphatidyl inositol groups. Membrane localization of peripheral and 
anchored proteins is important for their function in processes such as receptor-mediated signal 
transduction. For example, prenylation of Ras is required for its localization to the plasma membrane 
and for its normal and oncogenic functions in signal transduction. 
T cell Activation 

25 Human T cells can be specifically activated by Staphyloccocal exotoxins, resulting in 

cytokine production and cell proliferation which can lead to septic shock (Muraille, E. et al. (1999) 
Int. Immunol. 11:1403-1410). Activation of T cells by Staphyloccocal exotoxins requires the 
presence of antigen presenting cells (APC) to present the exotoxin molecules to the T cells and to 
deliver the costimulatory signals required for optimum T cell activation. Although Staphyloccocal 

30 exotoxins must be presented to T cells by APC, these molecules do not require processing by APC. 
Instead, Staphyloccocal exotoxins directly bind to a non-polymorphic portion of the human major 
histocompatibility complex (MHC) class H molecules, thus bypassing the need for capture, cleavage, 
and binding of the peptides to the polymorphic antigenic groove of the MHC class H molecules. 
Endoplasmic Reticulum Membrane Proteins 
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The normal functioning of the eukaryotic cell requires that all newly synthesized proteins be 
correctly folded, modified, and delivered to specific intra- and extracellular sites. Newly synthesized 
membrane and secretory proteins enter a cellular sorting and distribution network during or 
immediately after synthesis and are routed to specific locations inside and outside of the cell. The 
5 initial compartment in this process is the endoplasmic reticulum (ER) where proteins undergo 

modifications such as glycosylation, disulfide bond formation, and oligomerization. The modified 
proteins are then transported through a series of membrane-bound compartments which include the 
various cisternae of the Golgi complex, where further carbohydrate modifications occur. Transport 
between compartments occurs by means of vesicle budding and fusion. Once within the secretory 
10 pathway, proteins do not have to cross a membrane to reach the cell surface. 

Although the majority of proteins processed through the ER are transported out of the 
organelle, some are retained. The signal for retention in the ER in mammalian cells consists of the 
tetrapeptide sequence, KDEL, located at the carboxyl terminus of resident ER membrane proteins 
(Munro, S. (1986) Cell 46:291-300). Proteins containing this sequence leave the ER but are quickly 
15 retrieved from the early Golgi cisternae and returned to the ER, while proteins lacking this signal 
continue through the secretory pathway. 

Disruptions in the cellular secretory pathway have been implicated in several human 
diseases. In familial hypercholesterolemia the low density lipoprotein receptors remain in the ER, 
rather than moving to the cell surface (Pathak, R.K. (1988) J. Cell Biol. 106:1831-1841). Altered 
20 transport and processing of the P-amyloid precursor protein ((iAPP) involves the putative vesicle 
transport protein presenilin and may play a role in early-onset Alzheimer's disease (Levy-Lahad, E. 
et al. (1995) Science 269:973-977). Changes in ER-derived calcium homeostasis have been 
associated with diseases such as cardiomyopathy, cardiac hypertrophy, myotonic dystrophy, Brody 
disease, Smith-McCort dysplasia, and diabetes mellitus. 
25 Mitochondrial Membrane Proteins 

The mitochondrial electron transport (or respiratory) chain is a series of three enzyme 
complexes in the mitochondrial membrane that is responsible for the transport of electrons from 
NADH to oxygen and the coupling of this oxidation to the synthesis of ATP (oxidative 
phosphorylation). ATP then provides the primary source of energy for driving the many 
30 energy-requiring reactions of a cell. 

Most of the protein components of the mitochondrial respiratory chain are the products of 
nuclear encoded genes that are imported into the mitochondria, and the remainder are products of 
mitochondrial genes. Defects and altered expression of enzymes in the respiratory chain are 
associated with a variety of disease conditions in man, including, for example, neurodegenerative 
35 diseases, myopathies, and cancer. 
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Lymphocyte and Leukocyte Membrane Proteins 

The B-cell response to antigens is an essential component of the normal immune system. 
Mature B cells recognize foreign antigens through B cell receptors (BCR) which are membrane- 
bound, specific antibodies that bind foreign antigens. The antigen/receptor complex is internalized, 
5 and the antigen is proteolytically processed. To generate an efficient response to complex antigens, 
the BCR, BCR-associated proteins, and T cell response are all required. Proteolytic fragments of the 
antigen are complexed with major histocompatability complex-II (MHCII) molecules on the surface 
of the B cells where the complex can be recognized by T cells. In contrast, macrophages and other 
lymphoid cells present antigens in association with MHCI molecules to T cells. T cells recognize and 

10 are activated by the MHCI-antigen complex through interactions with the T cell receptor/CD3 

complex, a T cell-surface multimeric protein located in the plasma membrane. T cells activated by 
antigen presentation secrete a variety of lymphokines that induce B cell maturation and T cell 
proliferation, and activate macrophages, which kill target cells. 

Leukocytes have a fundamental role in the inflammatory and immune response, and include 

15 monocytes/macrophages, mast cells, polymorphonucleoleukocytes, natural killer cells, neutrophils, 
eosinophils, basophils, and myeloid precursors. Leukocyte membrane proteins include members of 
the CD antigens, N-CAM, I-CAM, human leukocyte antigen (HLA) class I and HLA class II gene 
products, immunoglobulins, immunoglobulin receptors, complement, complement receptors, 
interferons, interferon receptors, interleukin receptors, and chemokine receptors. 

20 Abnormal lymphocyte and leukocyte activity has been associated with acute disorders such 

as AIDS, immune hypersensitivity, leukemias, leukopenia, systemic lupus, granulomatous disease, 
and eosinophilia. 

Apoptosis- Associated Membrane Proteins 

A variety of ligands, receptors, enzymes, tumor suppressors, viral gene products, 
25 pharmacological agents, and inorganic ions have important positive or negative roles in regulating 
and implementing the apoptotic destruction of a cell. Although some specific components of the 
apoptotic pathway have been identified and characterized, many interactions between the proteins 
involved are undefined, leaving major aspects of the pathway unknown. 

A requirement for calcium in apoptosis was previously suggested by studies showing the 
30 involvement of calcium levels in DNA cleavage and Fas-mediated cell death (Hewish, D.R. and L. A. 
Burgoyne (1973) Biochem. Biophys. Res. Comm. 52:504-510; Vignaux, F. et al. (1995) J. Exp. Med. 
181:781-786; Oshimi, Y. and S. Miyazaki (1995) J. Immunol. 154:599-609). Other studies show that 
intracellular calcium concentrations increase when apoptosis is triggered in thymocytes by either T 
cell receptor cross-linking or by glucocorticoids, and cell death can be prevented by blocking this 
35 increase (McConkey, D.J. et al. (1989) J. Immunol. 143:1801-1806; McConkey, DJ. et al. (1989) 
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Arch. Biochem. Biophys. 269:365-370). Therefore, membrane proteins such as calcium channels and 
the Fas receptor are important for the apopoptic response. 
Transporter-Associated Proteins 

Hydrophobic lipid bilayer membranes, highly impermeable to most polar molecules, 
5 subdivide organelles into functionally distinct entities. Cells and organelles require transport proteins 
to import and export essential nutrients and metal ions including K\ NH 4 \ S0 4 2 \ sugars, and 
vitamins, as well as various metabolic waste products. Transport proteins also play roles in antibiotic 
resistance, toxin secretion, ion balance, synaptic neurotransmission, kidney function, intestinal 
absorption, tumor growth, and other diverse cell functions (Griffith, J. and C Sansom (1998) The 
10 Transporter Facts Book , Academic Press, San Diego CA, pp. 3-29). Transport can occur by a passive 
concentration-dependent mechanism, or can be linked to an energy source such as ATP hydrolysis or 
an ion gradient. Proteins that function in transport include carrier proteins, which bind to a specific 
solute and undergo a conformational change that translocates the bound solute across the membrane, 
and channel proteins, which form hydrophilic pores that allow specific solutes to diffuse through the 
15 membrane down an electrochemical solute gradient. 

Carrier proteins which transport a single solute from one side of the membrane to the other 
are called uniporters. In contrast, coupled transporters link the transfer of one solute with 
simultaneous or sequential transfer of a second solute, either in the same direction (symport) or in the 
opposite direction (antiport). For example, intestinal and kidney epithelium contains a variety of 
20 symporter systems driven by the sodium gradient that exists across the plasma membrane. Sodium 
moves into the cell down its electrochemical gradient and brings the solute into the cell with it. The 
sodium gradient that provides the driving force for solute uptake is maintained by the ubiquitous 
Na"7K + ATPase system. Sodium-coupled transporters include the mammalian glucose transporter 
(SGLT1), iodide transporter (NIS), and multivitamin transporter (SMVT). All three transporters have 
25 twelve putative transmembrane segments, extracellular glycosylation sites, and cytoplasmically- 
oriented N- and C-termini. NIS plays a crucial role in the evaluation, diagnosis, and treatment of 
various thyroid pathologies because it is the molecular basis for radioiodide thyroid-imaging 
techniques and for specific targeting of radioisotopes to the thyroid gland (Levy, O. et aL (1997) 
Proc. Natl. Acad. Sci. USA 94:5568-5573). SMVT is expressed in the intestinal mucosa, kidney, and 
30 placenta, and is implicated in the transport of the water-soluble vitamins, e.g., biotin and pantothenate 
(Prasad, P.D. et al. (1998) J. Biol. Chem. 273:7501-7506). 

One of the largest families of transporters is the major facilitator superfamily (MFS), also 
called the uniporter-symporter-antiporter family. MFS transporters are single polypeptide carriers 
that transport small solutes in response to ion gradients. Members of the MFS are found in all classes 
35 of living organisms, and include transporters for sugars, oligosaccharides, phosphates, nitrates, 
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nucleosides, monocarboxylates, and drugs. MFS transporters found in eukaryotes all have a structure 
comprising 12 transmembrane segments (Pao, S.S. et al. (1998) Microbiol. Molec. Biol. Rev. 62:1- 
34). The largest family of MFS transporters is the sugar transporter family, which includes the seven 
glucose transporters (GLUT1-GLUT7) found in humans that are required for the transport of glucose 
5 and other hexose sugars. These glucose transport proteins have unique tissue distributions and 

physiological functions. GLUT1 provides many cell types with their basal glucose requirements and 
transports glucose across epithelial and endothelial barrier tissues; GLUT2 facilitates glucose uptake 
or efflux from the liver; GLUT3 regulates glucose supply to neurons; GLUT4 is responsible for 
insulin-regulated glucose disposal; and GLUTS regulates fructose uptake into skeletal muscle. 
10 Defects in glucose transporters are involved in a recently identified neurological syndrome causing 
infantile seizures and developmental delay, as well as glycogen storage disease, Fanconi-Bickel 
syndrome, and non-insulin-dependent diabetes mellitus (Mueckler, M. (1994) Eur. J. Biochem. 
219:713-725; Longo, N. and LJ. Elsas (1998) Adv. Pediatr. 45:293-313). 

Synip is a novel insulin-regulated syntaxin 4-binding protein which interacts with syntaxin 4, 
15 a t-SNARE protein. Insulin-stimulated glucose transport and GLUT4 translocation require regulated 
interactions between the v-SNARE, VAMP2, and the t-SNARE, syntaxin 4. Data suggests that the 
Synip: syntaxin 4 complex dissociates because insulin induces a decrease in the binding affinity of 
Synip for syntaxin 4. In contrast, the carboxytenninal domain of Synip does not dissociate from 
syntaxin 4 in response to insulin stimulation but rather inhibits glucose transport and GLUT4 
20 translocation (Min, J. et al. (1999) Mol. Cell 3:751-760). 

Monocarboxylate anion transporters are proton-coupled symporters with a broad substrate 
specificity that includes L-lactate, pyruvate, and the ketone bodies acetate, acetoacetate, and 
beta-hydroxybutyrate. At least seven isoforms have been identified to date. The isoforms are 
predicted to have twelve transmembrane (TM) helical domains with a large intracellular loop 
25 between TM6 and TM7, and play a critical role in maintaining intracellular pH by removing the 
protons that are produced stoichiometrically with lactate during glycolysis. The best characterized 
H + -monocarboxylate transporter is that of the erythrocyte membrane, which transports L-lactate and a 
wide range of other aliphatic monocarboxylates. Other cells possess H*-linked monocarboxylate 
transporters with differing substrate and inhibitor selectivities. In particular, cardiac muscle and 
30 tumor cells have transporters that differ in their K m values for certain substrates, including 
stereoselectivity for L- over D-lactate, and in their sensitivity to inhibitors. There are 
Na + -monocarboxylate cotransporters on the luminal surface of intestinal and kidney epithelia, which 
allow the uptake of lactate, pyruvate, and ketone bodies in these tissues. In addition, there are 
specific and selective transporters for organic cations and organic anions in organs including the 
35 kidney, intestine and liver. Organic anion transporters are selective for hydrophobic, charged 
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molecules with electron-attracting side groups. Organic cation transporters, such as the ammonium 
transporter, mediate the secretion of a variety of drugs and endogenous metabolites, and contribute to 
the maintenance of intercellular pH (Poole, R.C. and A.P. Halestrap (1993) Am. J. Physiol. 
264:C761-C782; Price, N.T. et al. (1998) Biochem. J. 329:321-328; and Martinelle, K. and I. 

5 Haggstrom (1993) J. Biotechnol. 30:339-350). 

ATP-binding cassette (ABC) transporters, also called the "traffic ATPases", are a superfamily 
of membrane proteins that mediate transport and channel functions in prokaryotes and eukaryotes 
(Higgins, C.F. (1992) Annu. Rev. Cell Biol. 8:67-113). ABC proteins share a similar overall 
structure and significant sequence homology. All ABC proteins contain a conserved domain of 

10 approximately two hundred amino acid residues which includes one or more nucleotide binding 
domains. Mutations in ABC transporter genes are associated with various disorders, such as 
hyperbilirubinemia H/Dubin- Johnson syndrome, recessive Stargardt's disease, X-linked 
adrenoleukodystrophy, multidrug resistance, celiac disease, and cystic fibrosis. ATP-binding cassette 
(ABC) transporters are members of a superfamily of membrane proteins that transport substances 

15 ranging from small molecules such as ions, sugars, amino acids, peptides, and phospholipids, to 
lipopeptides, large proteins, and complex hydrophobic drugs. ABC transporters consist of four 
modules: two nucleotide-binding domains (NBD), which hydrolyze ATP to supply the energy 
required for transport, and two membrane-spanning domains (MSD), each containing six putative 
transmembrane segments. These four modules may be encoded by a single gene, as is the case for 

20 the cystic fibrosis transmembrane regulator (CFTR), or by separate genes. When encoded by 

separate genes, each gene product contains a single NBD and MSD. These "half-molecules" form 
homo- and heterodimers, such as Tapl and Tap2, the endoplasmic reticulum-based major 
histocompatibility (MHC) peptide transport system. Several genetic diseases are attributed to defects 
in ABC transporters, such as the following diseases and their corresponding proteins: cystic fibrosis 

25 (CFTR, an ion channel), adrenoleukodystrophy (adrenoleukodystrophy protein, ALDP), Zellweger 
syndrome (peroxisomal membrane protein-70, PMP70), and hyperinsulinemic hypoglycemia 
(sulfonylurea receptor, SUR). Overexpression of the multidrug resistance (MDR) protein, another 
ABC transporter, in human cancer cells makes the cells resistant to a variety of cytotoxic drugs used 
in chemotherapy (Taglicht, D. and S. Michaelis (1998) Meth. EnzymoL 292:130-162). 

30 A number of metal ions such as iron, zinc, copper, cobalt, manganese, molybdenum, 

selenium, nickel, and chromium are important as cofactors for a number of enzymes. For example, 
copper is involved in hemoglobin synthesis, connective tissue metabolism, and bone development, by 
acting as a cofactor in oxidoreductases such as superoxide dismutase, ferroxidase (ceruloplasmin), 
and lysyl oxidase. Copper and other metal ions must be provided in the diet, and are absorbed by 

35 transporters in the gastrointestinal tract. Plasma proteins transport the metal ions to the liver and 
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other target organs, where specific transporters move the ions into cells and cellular organelles as 
needed. Imbalances in metal ion metabolism have been associated with a number of disease states 
(Danks, DM. (1986) J. Med. Genet. 23:99-106). 

Transport of fatty acids across the plasma membrane can occur by diffusion, a high capacity, 
5 low affinity process. However, under normal physiological conditions a significant fraction of fatty 
acid transport appears to occur via a high affinity, low capacity protein-mediated transport process. 
Fatty acid transport protein (FATP), an integral membrane protein with four transmembrane 
segments, is expressed in tissues exhibiting high levels of plasma membrane fatty acid flux, such as 
muscle, heart, and adipose. Expression of FATP is upregulated in 3T3-L1 cells during adipose 
10 conversion, and expression in COS7 fibroblasts elevates uptake of long-chain fatty acids (Hui, T.Y. et 
al. (1998) J. Biol. Chem. 273:27420-27429). 

Mitochondrial carrier proteins are transmembrane-spanning proteins which transport ions and 
charged metabolites between the cytosol and the mitochondrial matrix. Examples include the ADP, 
ATP carrier protein; the 2-oxoglutarate/malate carrier; the phosphate carrier protein; the pyruvate 
15 carrier; the dicarboxylate carrier which transports malate, succinate, fumarate, and phosphate; the 
tricarboxylate carrier which transports citrate and malate; and the Grave's disease carrier protein, a 
protein recognized by IgG in patients with active Grave's disease, an autoimmune disorder resulting 
in hyperthyroidism. Proteins in this family consist of three tandem repeats of an approximately 100 
amino acid domain, each of which contains two transmembrane regions (Stryer, L. (1995) 
20 Biochemistry , W.H. Freeman and Company, New York NY, p. 551; PROSITE PDOC00189 

Mitochondrial energy transfer proteins signature; Online Mendelian Inheritance in Man (OMIM) 
*275000 Graves Disease). 

This class of transporters also includes the mitochondrial uncoupling proteins, which create 
proton leaks across the inner mitochondrial membrane, thus uncoupling oxidative phosphorylation 
25 from ATP synthesis. The result is energy dissipation in the form of heat Mitochondrial uncoupling 
proteins have been implicated as modulators of thermoregulation and metabolic rate, and have been 
proposed as potential targets for drugs against metabolic diseases such as obesity (Ricquier, D. et al. 
(1999) J. Int. Med. 245:637-642). 
Disease Correlation 

30 The etiology of numerous human diseases and disorders can be attributed to defects in the 

transport of molecules across membranes. Defects in the trafficking of membrane-bound transporters 
and ion channels are associated with several disorders, e.g., cystic fibrosis, glucose-galactose 
malabsorption syndrome, hypercholesterolemia, von Gierke disease, and certain forms of diabetes 
mellitus. Single-gene defect diseases resulting in an inability to transport small molecules across 

35 membranes include, e.g., cystinuria, iminoglycinuria, Hartup disease, and Fanconi disease (vant Hoff, 
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W.G. (1996) Exp. Nephrol. 4:253-262; Talente, G.M. et al. (1994) Ann. Intern. Med. 120:218-226; 
and Chillon, M. et al. (1995) New Engl. J. Med. 332:1475-1480). 

Human diseases caused by mutations in ion channel genes include disorders of skeletal 
muscle, cardiac muscle, and the central nervous system. Mutations in the pore-forming subunits of 
5 sodium and chloride channels cause myotonia, a muscle disorder in which relaxation after voluntary 
contraction is delayed. Sodium channel myotonias have been treated with channel blockers. 
Mutations in muscle sodium and calcium channels cause forms of periodic paralysis, while mutations 
in the sarcoplasmic calcium release channel, T-tubule calcium channel, and muscle sodium channel 
cause malignant hyperthermia. Cardiac arrythmia disorders such as the long QT syndromes and 
10 idiopathic ventricular fibrillation are caused by mutations in potassium and sodium channels (Cooper, 
E.C. and L.Y. Jan (1998) Proc. Natl. Acad. Sci. USA 96:4759-4766). AU four known human 
idiopathic epilepsy genes code for ion channel proteins (Berkovic, S.F. and LE. Scheffer (1999) Curr. 
Opin. Neurology 12: 177-182). Other neurological disorders such as ataxias, hemiplegic migraine and 
hereditary deafness can also result from mutations in ion channel genes (Jen, J. (1999) Curr. Opin. 
15 Neurobiol. 9:274-280; Cooper, supra) . 

Ion channels have been the target for many drug therapies. Neurotransmitter-gated channels 
have been targeted in therapies for treatment of insomnia, anxiety, depression, and schizophrenia. 
Voltage-gated channels have been targeted in therapies for arrhythmia, ischemic stroke, head trauma, 
and neurodegenerative disease (Taylor, CP. and L.S. Narasimhan (1997) Adv. Pharmacol. 39:47-98). 
20 Various classes of ion channels also play an important role in the perception of pain, and thus are 
potential targets for new analgesics. These include the vanilloid-gated ion channels, which are 
activated by the vanilloid capsaicin, as well as by noxious heat. Local anesthetics such as lidocaine 
and mexiletine which blockade voltage-gated Na + channels have been useful in the treatment of 
neuropathic pain (Eglen, supra ). 
25 Ion channels in the immune system have recently been suggested as targets for 

immunomodulation. T-cell activation depends upon calcium signaling, and a diverse set of T-cell 
specific ion channels has been characterized that affect this signaling process. Channel blocking 
agents can inhibit secretion of lymphokines, cell proliferation, and killing of target cells. A peptide 
antagonist of the T-cell potassium channel Kvl.3 was found to suppress delayed-type hypersensitivity 
30 and allogenic responses in pigs, validating the idea of channel blockers as safe and efficacious 

immunosuppressants (Cahalan, M.D. and K.G. Chandy (1997) Curr. Opin. Biotechnol. 8:749-756). 
Molecules for Disease Detection and Treatment 

It is estimated that only 2% of mammalian DNA encodes proteins, and only a small fraction 
of the genes that encode proteins is actually expressed in a particular cell at any time. The various 
35 types of cells in a multicellular organism differ dramatically both in structure and function, and the 
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identity of a particular cell is conferred by its unique pattern of gene expression. In addition, 
different cell types express overlapping but distinctive sets of genes throughout development. Cell 
growth and proliferation, cell differentiation, the immune response, apoptosis, and other processes 
that contribute to organism development and survival are governed by regulation of gene expression. 
5 Appropriate gene regulation also ensures that cells function efficiently by expressing only those 
genes whose functions are required at a given time. Factors that influence gene expression include 
extracellular signals that mediate cell-cell communication and coordinate the activities of different 
cell types. Gene expression is regulated at the level of DNA and RNA transcription, and at the level 
of mRNA translation. 

10 Aberrant expression or mutations in genes and their products may cause, or increase 

susceptibility to, a variety of human diseases such as cancer and other cell proliferative disorders. 
The identification of these genes and their products is the basis of an ever-expanding effort to finding 
markers for early detection of diseases and targets for their prevention and treatment. For example, 
cancer represents a type of cell proliferative disorder that affects nearly every tissue in the body. The 

15 development of cancer, or oncogenesis, is often correlated with the conversion of a normal gene into 
a cancer-causing gene, or oncogene, through abnormal expression or mutation. Oncoproteins, the 
products of oncogenes, include a variety of molecules that influence cell proliferation, such as growth 
factors, growth factor receptors, intracellular signal transducers, nuclear transcription factors, and 
cell-cycle control proteins. In contrast, tumor-suppressor genes are involved in inhibiting cell 

20 proliferation. Mutations which reduce or abrogate the function of tumor-suppressor genes result in 
aberrant cell proliferation and cancer. Thus a wide variety of genes and their products have been 
found that are associated with cell proliferative disorders such as cancer, but many more may exist 
that are yet to be discovered. 

DNA-based arrays can provide an efficient, high-throughput method to examine gene 

25 expression and genetic variability. For example, SNPs, or single nucleotide polymorphisms, are the 
most common type of human genetic variation. DNA-based arrays can dramatically accelerate the 
discovery of SNPs in hundreds and even thousands of genes. Likewise, such arrays can be used for 
SNP genotyping in which DNA samples from individuals or populations are assayed for the presence 
of selected SNPs. These approaches will ultimately lead to the systematic identification of all genetic 

30 variations in the human genome and the correlation of certain genetic variations with disease 

susceptibility, responsiveness to drug treatments, and other medically relevant information. (See, for 
example, Wang, D.G. et al. (1998) Science 280:1077-1082.) 

DNA-based array technology is especially important for the rapid analysis of global gene 
expression patterns. For example, genetic predisposition, disease, or therapeutic treatment may 

35 directiy or indirectly affect the expression of a large number of genes in a given tissue. In this case, it 



BNSDOCID: <WO. 



03027228A2J. > 



p 



WO 03/027228 



PCT/US02/22833 



is useful to develop a profile, or transcript image, of all the genes that are expressed and the levels at 
which they are expressed in that particular tissue. A profile generated from an individual or 
population affected with a certain disease or undergoing a particular therapy may be compared with a 
profile likewise generated from a control individual or population. Such analysis does not require 
5 knowledge of gene function, as the expression profiles can be subjected to mathematical analyses 
which simply treat each gene as a marker. Furthermore, gene expression profiles may help dissect 
biological pathways by identifying all the genes expressed, for example, at a certain developmental 
stage, in a particular tissue, or in response to disease or treatment. (See, for example, Lander, E.S. et 
al. (1996) Science 274:536-539.) 
10 Certain genes are known to be associated with diseases because of their chromosomal 

location, such as the genes in the myotonic dystrophy (DM) regions of mouse and human. The 
mutation underlying DM has been localized to a gene encoding the DM-kinase protein, but another 
active gene, DMR-N9, is in close proximity to the DM-kinase gene (Jansen, G. et al. (1992) Nat. 
Genet. 1:261-266). DMR-N9 encodes a 650 amino acid protein that contains WD repeats, motifs 
15 found in cell signaling proteins. DMR-N9 is expressed in all neural tissues and in the testis, 

suggesting a role for DMR-N9 in the manifestation of mental and testicular symptoms in severe cases 
of DM (Jansen, G. et al. (1995) Hum. Mol. Genet. 4:843-852). 

Other genes are identified based upon their expression patterns or association with disease 
syndromes. For example, autoantibodies to subcellular organelles are found in patients with systemic 
20 rheumatic diseases. A recently identified protein, golgin-67, belongs to a family of Golgi 

autoantigens having alpha-helical coiled-coil domains (Eystathioy, T. et al. (2000) J. Autoimmun. 
14:179-187). The Stac gene was identified as a brain specific, developmental^ regulated gene. The 
Stac protein contains an SH3 domain, and is thought to be involved in neuron-specific signal 
transduction (Suzuki, H. et al. (1996) Biochem. Biophys. Res. Commun. 229:902-909). 
25 Ovarian cancer is the leading cause of death from a gynecologic cancer. The majority of 

ovarian cancers are derived from epithelial cells, and 70% of patients with epithelial ovarian cancers 
present with late-stage disease. As a result, the long-term survival rate for individuals with this 
disease is very low. Identification of early-stage markers for ovarian cancer would significantly 
increase the survival rate. The molecular events that lead to ovarian cancer are poorly understood. 
30 Some of the known aberrations include mutation of p53 and microsatellite instability. Since gene 
expression patterns likely vary when normal ovary is compared to ovarian tumors, examination of 
gene expression in these tissues can identify possible markers for ovarian cancer. 

The discovery of new receptors and membrane-associated proteins and the polynucleotides 
encoding them satisfies a need in the art by providing new compositions which are useful in the 
35 diagnosis, prevention, and treatment of cell proliferative, autoimmune/inflammatory, renal, 
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neurological, cardiovascular, metabolic, developmental, endocrine, muscle, gastrointestinal, lipid 
metabolism, and transport disorders, and viral infections, and in the assessment of the effects of 
exogenous compounds on the expression of nucleic acid and amino acid sequences of receptors and 
membrane-associated proteins. 
5 Expression profiling 

Microarrays are analytical tools used in bioanalysis. A microarray has a plurality of 
molecules spatially distributed over, and stably associated with, the surface of a solid support. 
Microarrays of polypeptides, polynucleotides, and/or antibodies have been developed and find use in 
a variety of applications, such as gene sequencing, monitoring gene expression, gene mapping, 
10 bacterial identification, drug discovery, and combinatorial chemistry. 

One area in particular in which microarrays find use is in gene expression analysis. Array 
technology can provide a simple way to explore the expression of a single polymorphic gene or the 
expression profile of a large number of related or unrelated genes. When the expression of a single 
gene is examined, arrays are employed to detect the expression of a specific gene or its variants. 
15 When an expression profile is examined, arrays provide a platform for identifying genes that are 
tissue specific, are affected by a substance being tested in a toxicology assay, are part of a signaling 
cascade, carry out housekeeping functions, or are specifically related to a particular genetic 
predisposition, condition, disease, or disorder. For example, both the levels and sequences expressed 
in tissues from subjects with lung cancer may be compared with the levels and sequences expressed 
20 in normal tissue. 

The potential application of gene expression profiling is relevant to improving the diagnosis, 
prognosis, and treatment of cancers, such as lung cancer. 
Lunp cancer 

Lung cancer is the leading cause of cancer death in the United States, affecting more than 
25 100,000 men and 50,000 women each year. Nearly 90% of the patients diagnosed with lung cancer 
are cigarette smokers. Tobacco smoke contains thousands of noxious substances that induce 
carcinogen metabolizing enzymes and covalent DNA adduct formation in the exposed bronchial 
epithelium. In nearly 80% of patients diagnosed with lung cancer, metastasis has already occurred. 
Most commonly lung cancers metastasize to pleura, brain, bone, pericardium, and liver. The decision 
30 to treat with surgery, radiation therapy, or chemotherapy is made on the basis of tumor histology, 
response to growth factors or hormones, and sensitivity to inhibitors or drugs. With current 
treatments, most patients die within one year of diagnosis. Earlier diagnosis and a systematic 
approach to identification, staging, and treatment of lung cancer could positively affect patient 
outcome. 
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Lung cancers progress through a series of morphologically distinct stages from hyperplasia 
to invasive carcinoma. Malignant lung cancers are divided into two groups comprising four 
histopathological classes. The Non Small Cell Lung Carcinoma (NSCLC) group includes squamous 
cell carcinomas, adenocarcinomas, and large cell carcinomas and accounts for about 70% of all lung 

5 cancer cases. Adenocarcinomas typically arise in the peripheral airways and often form mucin 

secreting glands. Squamous cell carcinomas typically arise in proximal airways. The histogenesis of 
squamous cell carcinomas may be related to chronic inflammation and injury to the bronchial 
epithelium, leading to squamous metaplasia. The Small Cell Lung Carcinoma (SCLC) group 
accounts for about 20% of lung cancer cases. SCLCs typically arise in proximal airways and exhibit 

10 a number of paraneoplastic syndromes including inappropriate production of adrenocorticotropin and 
anti-diuretic hormone. 

Lung cancer cells accumulate numerous genetic lesions, many of which are associated with 
cytologically visible chromosomal aberrations. The high frequency of chromosomal deletions 
associated with lung cancer may reflect the role of multiple tumor suppressor loci in the etiology of 
15 this disease. Deletion of the short arm of chromosome 3 is found in over 90% of cases and represents 
one of the earliest genetic lesions leading to lung cancer. Deletions at chromosome arms 9p and 17p 
are also common. Other frequently observed genetic lesions include overexpression of telomerase, 
activation of oncogenes such as K-ras and c-myc, and inactivatiqn of tumor suppressor genes such as 
RB,p53 andCDKN2. 

20 Genes differentially regulated in lung cancer have been identified by a variety of methods. 

Using mRNA differential display technology, Manda et aL (1999; Genomics 51:5-14) identified five 
genes differentially expressed in lung cancer cell lines compared to normal bronchial epithelial cells. 
Among the known genes, pulmonary surfactant apoprotein A and alpha 2 macroglobulin were down 
regulated whereas nm23Hl was upregulated. Petersen et aL . (2000; Int J. Cancer, 86:512-517) used 

25 suppression subtractive hybridization to identify 552 clones differentially expressed in lung tumor 
derived cell lines, 205 of which represented known genes. Among the known genes, 
thrombospondin-1, fibronectin, intercellular adhesion molecule 1, and cytokeratins 6 and 18 were 
previously observed to be differentially expressed in lung cancers. Wang et aL (2000; Oncogene 
19:1519-1528) used a combination of microarray analysis and subtractive hybridization to identify 17 

30 genes differentially overexpresssed in squamous cell carcinoma compared with normal lung 

epithelium. Among the known genes they identified were keratin isoform 6, KOC, SPRC, IGFb2, 
connexin 26, plakofillin 1 and cytokeratin 13. 

There is a need in the art for new compositions, including nucleic acids and proteins, for the 
diagnosis, prevention, and treatment of cell proliferative, autoimmune/inflammatory, renal, 
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neurological, cardiovascular, metabolic, developmental, endocrine, muscle, gastrointestinal, lipid 
metabolism, and transport disorders, and viral infections. 

SUMMARY OF THE INVENTION 

5 Various embodiments of the invention provide purified polypeptides, receptors and 

membrane-associated proteins, referred to collectively as "REMAP" and individually as "REMAP-1," 
"REMAP-2," "REMAP-3," "REMAP-4," "REMAP-5," "REMAP-6," "REMAP-7," "REMAP-8," 
"REMAP-9/' "REMAP-10," "REMAP-1 1," "REMAP-12," "REMAP-13," "REMAP-14," "REMAP- 
15," "REMAP-16," <6 REMAP-17," "REMAP-18," "REMAP-19," "REMAP-20," "REMAP-21," 

10 "REMAP-22," and "REMAP-23," and methods for using these proteins and their encoding 
polynucleotides for the detection, diagnosis, and treatment of diseases and medical conditions. 
Embodiments also provide methods for utilizing the purified receptors and membrane-associated 
proteins and/or their encoding polynucleotides for facilitating the drug discovery process, including 
determination of efficacy, dosage, toxicity, and pharmacology. Related embodiments provide 

15 methods for utilizing the purified receptors and membrane-associated proteins and/or their encoding 
polynucleotides for investigating the pathogenesis of diseases and medical conditions. 

An embodiment provides an isolated polypeptide selected from the group consisting of a) a 
polypeptide comprising an amino acid sequence selected from the group consisting of SEQ ID NO:l- 
23, b) a polypeptide comprising a naturally occurring amino acid sequence at least 90% identical or at 

20 least about 90% identical to an amino acid sequence selected from the group consisting of SEQ ID 
NO: 1-23, c) a biologically active fragment of a polypeptide having an amino acid sequence selected 
from the group consisting of SEQ ID NO: 1-23, and d) an immunogenic fragment of a polypeptide 
having an amino acid sequence selected from the group consisting of SEQ ID NO: 1-23. Another 
embodiment provides an isolated polypeptide comprising an amino acid sequence of SEQ ID NO:l- 

25 23. 

Still another embodiment provides an isolated polynucleotide encoding a polypeptide 
selected from the group consisting of a) a polypeptide comprising an amino acid sequence selected 
from the group consisting of SEQ ID NO: 1-23, b) a polypeptide comprising a naturally occurring 
amino acid sequence at least 90% identical or at least about 90% identical to an amino acid sequence 

30 selected from the group consisting of SEQ ID NO: 1-23, c) a biologically active fragment of a 

polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO: 1-23, 
and d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the 
group consisting of SEQ ID NO: 1-23. In another embodiment, the polynucleotide encodes a 
polypeptide selected from the group consisting of SEQ ID NO: 1-23. In an alternative embodiment, 

35 the polynucleotide is selected from the group consisting of SEQ ID NO:24-46. 
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Still another embodiment provides a recombinant polynucleotide comprising a promoter 
sequence operably linked to a polynucleotide encoding a polypeptide selected from the group 
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting 
of SEQ ID NO: 1-23, b) a polypeptide comprising a naturally occurring amino acid sequence at least 
5 90% identical or at least about 90% identical to an amino acid sequence selected from the group 
consisting of SEQ ID NO: 1-23, c) a biologically active fragment of a polypeptide having an amino 
acid sequence selected from the group consisting of SEQ ID NO: 1-23, and d) an immunogenic 
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ 
ID NO: 1-23. Another embodiment provides a cell transformed with the recombinant polynucleotide. 
10 Yet another embodiment provides a transgenic organism comprising the recombinant polynucleotide. 

Another embodiment provides a method for producing a polypeptide selected from the group 
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting 
of SEQ ID NO: 1-23, b) a polypeptide comprising a naturally occurring amino acid sequence at least 
90% identical or at least about 90% identical to an amino acid sequence selected from the group 
15 consisting of SEQ ID NO: 1-23, c) a biologically active fragment of a polypeptide having an amino 
acid sequence selected from the group consisting of SEQ ID NO: 1-23, and d) an immunogenic 
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ 
ID NO: 1-23. The method comprises a) culturing a cell under conditions suitable for expression of the 
polypeptide, wherein said cell is transformed with a recombinant polynucleotide comprising a 
20 promoter sequence operably linked to a polynucleotide encoding the polypeptide, and b) recovering 
the polypeptide so expressed. 

Yet another embodiment provides an isolated antibody which specifically binds to a 
polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid 
sequence selected from the group consisting of SEQ ID NO: 1-23, b) a polypeptide comprising a 
25 naturally occurring amino acid sequence at least 90% identical or at least about 90% identical to an 
amino acid sequence selected from the group consisting of SEQ ID NO: 1-23, c) a biologically active 
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ 
ID NO: 1-23, and d) an immunogenic fragment of a polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO: 1-23. 
30 Still yet another embodiment provides an isolated polynucleotide selected from the group 

consisting of a) a polynucleotide comprising a polynucleotide sequence selected from the group 
consisting of SEQ ID NO:24-46, b) a polynucleotide comprising a naturally occurring polynucleotide 
sequence at least 90% identical or at least about 90% identical to a polynucleotide sequence selected 
from the group consisting of SEQ ID NO:24-46, c) a polynucleotide complementary to the 
35 polynucleotide of a), d) a polynucleotide complementary to the polynucleotide of b), and e) an RNA 
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equivalent of a)-d). In other embodiments, the polynucleotide can comprise at least about 20, 30, 40, 
60, 80, or 100 contiguous nucleotides. 

Yet another embodiment provides a method for detecting a target polynucleotide in a sample, 
said target polynucleotide being selected from the group consisting of a) a polynucleotide comprising 
5 a polynucleotide sequence selected from the group consisting of SEQ ID NO:24-46, b) a 

polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical or at 
least about 90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID ' 
NO:24-46, c) a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide 
complementary to the polynucleotide of b), and e) an RNA equivalent of a)-d). The method 
10 comprises a) hybridizing the sample with a probe comprising at least 20 contiguous nucleotides 

comprising a sequence complementary to said target polynucleotide in the sample, and which probe 
specifically hybridizes to said target polynucleotide, under conditions whereby a hybridization 
complex is formed between said probe and said target polynucleotide or fragments thereof, and b) 
detecting the presence or absence of said hybridization complex. In a related embodiment, the 
15 method can include detecting the amount of the hybridization complex. In still other embodiments, 
the probe can comprise at least about 20, 30, 40, 60, 80, or 100 contiguous nucleotides. 

Still yet another embodiment provides a method for detecting a target polynucleotide in a 
sample, said target polynucleotide being selected from the group consisting of a) a polynucleotide 
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:24-46, b) a 
20 polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical or at 
least about 90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID 
NO-.24-46, c) a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide 
complementary to the polynucleotide of b), and e) an RNA equivalent of a)-d). The method 
comprises a) amplifying said target polynucleotide or fragment thereof using polymerase chain 
25 reaction amplification, and b) detecting the presence or absence of said amplified target 

polynucleotide or fragment thereof. In a related embodiment, the method can include detecting the 
amount of the amplified target polynucleotide or fragment thereof. 

Another embodiment provides a composition comprising an effective amount of a 
polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid 
30 sequence selected from the group consisting of SEQ ID NO: 1-23, b) a polypeptide comprising a 
naturally occurring amino acid sequence at least 90% identical or at least about 90% identical to an 
amino acid sequence selected from the group consisting of SEQ ID NO: 1-23, c) a biologically active 
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ 
ID NO: 1-23, and d) an immunogenic fragment of a polypeptide having an amino acid sequence 
35 selected from the group consisting of SEQ ID NO: 1-23, and a pharmaceutically acceptable excipient. 
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In one embodiment, the composition can comprise an amino acid sequence selected from the group 
consisting of SEQ ED NO: 1-23. Other embodiments provide a method of treating a disease or 
condition associated with decreased or abnormal expression of functional REMAP, comprising 
administering to a patient in need of such treatment the composition. 
5 Yet another embodiment provides a method for screening a compound for effectiveness as an 

agonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino 
acid sequence selected from the group consisting of SEQ ID NO: 1-23, b) a polypeptide comprising a 
naturally occurring amino acid sequence at least 90% identical or at least about 90% identical to an 
amino acid sequence selected from the group consisting of SEQ ID NO: 1-23, c) a biologically active 
10 fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ 
ID NO: 1-23, and d) an immunogenic fragment of a polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO: 1-23. The method comprises a) exposing a sample 
comprising the polypeptide to a compound, and b) detecting agonist activity in the sample. Another 
embodiment provides a composition comprising an agonist compound identified by the method and a 
15 pharmaceutical^ acceptable excipient. Yet another embodiment provides a method of treating a 
disease or condition associated with decreased expression of functional REMAP, comprising 
administering to a patient in need of such treatment the composition. 

Still yet another embodiment provides a method for screening a compound for effectiveness . 
as an antagonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an 
20 amino acid sequence selected from the group consisting of SEQ ID NO: 1-23, b) a polypeptide 

comprising a naturally occurring amino acid sequence at least 90% identical or at least about 90% 
identical to an amino acid sequence selected from the group consisting of SEQ ID NO: 1-23, c) a 
biologically active fragment of a polypeptide having an amino acid sequence selected from the group 
consisting of SEQ ID NO: 1-23, and d) an immunogenic fragment of a polypeptide having an amino 
25 acid sequence selected from the group consisting of SEQ ID NO: 1-23. The method comprises a) 

exposing a sample comprising the polypeptide to a compound, and b) detecting antagonist activity in 
the sample. Another embodiment provides a composition comprising an antagonist compound 
identified by the method and a pharmaceutically acceptable excipient. Yet another embodiment 
provides a method of treating a disease or condition associated with overexpression of functional 
30 REMAP, comprising administering to a patient in need of such treatment the composition. 

Another embodiment provides a method of screening for a compound that specifically binds 
to a polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid 
sequence selected from the group consisting of SEQ ID NO: 1-23, b) a polypeptide comprising a 
naturally occurring amino acid sequence at least 90% identical or at least about 90% identical to an 
35 amino acid sequence selected from the group consisting of SEQ ID NO: 1-23, c) a biologically active 

38 



BNSDOCID: <WO 0302722BA2. 1._> 



WO 03/027228 



PCT/LS02/22833 



fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ 
ID NO: 1-23, and d) an immunogenic fragment of a polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO: 1-23. The method comprises a) combining the 
polypeptide with at least one test compound under suitable conditions, and b) detecting binding of the 
5 polypeptide to the test compound, thereby identifying a compound that specifically binds to the 
polypeptide. 

Yet another embodiment provides a method of screening for a compound that modulates the 
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino 
acid sequence selected from the group consisting of SEQ ID NO: 1-23, b) a polypeptide comprising a 

10 naturally occurring amino acid sequence at least 90% identical or at least about 90% identical to an 
amino acid sequence selected from the group consisting of SEQ ID NO: 1-23, c) a biologically active 
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ 
ID NO: 1-23, and d) an immunogenic fragment of a polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO: 1-23. The method comprises a) combining the 

15 polypeptide with at least one test compound under conditions permissive for the activity of the 

polypeptide, b) assessing the activity of the polypeptide in the presence of the test compound, and c) 
comparing the activity of the polypeptide in the presence of the test compound with the activity of the 
polypeptide in the absence of the test compound, wherein a change in the activity of the polypeptide 
in the presence of the test compound is indicative of a compound that modulates the activity of the 

20 polypeptide. 

Still yet another embodiment provides a method for screening a compound for effectiveness 
in altering expression of a target polynucleotide, wherein said target polynucleotide comprises a 
polynucleotide sequence selected from the group consisting of SEQ ID NO:24-46, the method 
comprising a) exposing a sample comprising the target polynucleotide to a compound, b) detecting 
25 altered expression of the target polynucleotide, and c) comparing the expression of the target 
polynucleotide in the presence of varying amounts of the compound and in the absence of the 
compound. 

Another embodiment provides a method for assessing toxicity of a test compound, said 
method comprising a) treating a biological sample containing nucleic acids with the test compound; 

30 b) hybridizing the nucleic acids of the treated biological sample with a probe comprising at least 20 
contiguous nucleotides of a polynucleotide selected from the group consisting of i) a polynucleotide 
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:24-46, ii) a 
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical or at 
least about 90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID 

35 NO:24-46, iii) a polynucleotide having a sequence complementary to i), iv) a polynucleotide 
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complementary to the polynucleotide of ii), and v) an RNA equivalent of i)-iv). Hybridization occurs 
under conditions whereby a specific hybridization complex is formed between said probe and a target 
polynucleotide in the biological sample, said target polynucleotide selected from the group consisting 
of i) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of 

5 SEQ ID NO:24-46, ii) a polynucleotide comprising a naturally occurring polynucleotide sequence at 
least 90% identical or at least about 90% identical to a polynucleotide sequence selected from the 
group consisting of SEQ ID NO:24-46, iii) a polynucleotide complementary to the polynucleotide of 
i), iv) a polynucleotide complementary to the polynucleotide of ii), and v) an RNA equivalent of i)- 
iv). Alternatively, the target polynucleotide can comprise a fragment of a polynucleotide selected 

10 from the group consisting of i)-v) above; c) quantifying the amount of hybridization complex; and d) 
comparing the amount of hybridization complex in the treated biological sample with the amount of 
hybridization complex in an untreated biological sample, wherein a difference in the amount of 
hybridization complex in the treated biological sample is indicative of toxicity of the test compound. 

15 
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BRIEF DESCRIPTION OF THE TABLES 

Table 1 summarizes the nomenclature for full length polynucleotide and polypeptide 
embodiments of the invention. 

Table 2 shows the GenBank identification number and annotation of the nearest GenBank 
5 homolog for polypeptide embodiments of the invention. The probability scores for the matches 
between each polypeptide and its homolog(s) are also shown. 

Table 3 shows structural features of polypeptide embodiments, including predicted motifs 
and domains, along with the methods, algorithms, and searchable databases used for analysis of the 
polypeptides. 

10 Table 4 lists the cDNA and/or genomic DNA fragments which were used to assemble 

polynucleotide embodiments, along with selected fragments of the polynucleotides. 

Table 5 shows representative cDNA libraries for polynucleotide embodiments. 
Table 6 provides an appendix which describes the tissues and vectors used for construction of 
the cDNA libraries shown in Table 5. 
15 Table 7 shows the tools, programs, and algorithms used to analyze polynucleotides and 

polypeptides, along with applicable descriptions, references, and threshold parameters. 

DESCRIPTION OF THE INVENTION 

Before the present proteins, nucleic acids, and methods are described, it is understood that 
20 embodiments of the invention are not limited to the particular machines, instruments, materials, and 
methods described, as these may vary. It is also to be understood that the terminology used herein is 
for the purpose of describing particular embodiments only, and is not intended to limit the scope of 
the invention. 

As used herein and in the appended claims, the singular forms "a," "an," and "the" include 
25 plural reference unless the context clearly dictates otherwise. Thus, for example, a reference to "a 
host cell" includes a plurality of such host cells, and a reference to "an antibody" is a reference to one 
or more antibodies and equivalents thereof known to those skilled in the art, and so forth. 

Unless defined otherwise, all technical and scientific terms used herein have the same 
meanings as commonly understood by one of ordinary skill in the art to which this invention belongs. 
30 Although any machines, materials, and methods similar or equivalent to those described herein can be 
used to practice or test the present invention, the preferred machines, materials and methods are now 
described. All publications mentioned herein are cited for the purpose of describing and disclosing 
the cell lines, protocols, reagents and vectors which are reported in the publications and which might 
be used in connection with various embodiments of the invention. Nothing herein is to be construed 
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as an admission that the invention is not entitled to antedate such disclosure by virtue of prior 

invention. 

DEFINITIONS 

"REMAP" refers to the amino acid sequences of substantially purified REMAP obtained 
5 from any species, particularly a mammalian species, including bovine, ovine, porcine, murine, equine, 
and human, and from any source, whether natural, synthetic, semi-synthetic, or recombinant. 

The term "agonist" refers to a molecule which intensifies or mimics the biological activity of 
REMAP. Agonists may include proteins, nucleic acids, carbohydrates, small molecules, or any other 
compound or composition which modulates the activity of REMAP either by directly interacting with 
10 REMAP or by acting on components of the biological pathway in which REMAP participates. 

An "allelic variant" is an alternative form of the gene encoding REMAP. Allelic variants 
may result from at least one mutation in the nucleic acid sequence and may result in altered mRNAs 
or in polypeptides whose structure or function may or may not be altered. A gene may have none, 
one, or many allelic variants of its naturally occurring form. Common mutational changes which give 
15 rise to allelic variants are generally ascribed to natural deletions, additions, or substitutions of 

nucleotides. Each of these types of changes may occur alone, or in combination with the others, one 
or more times in a given sequence. 

"Altered" nucleic acid sequences encoding REMAP include those sequences with deletions, 
insertions, or substitutions of different nucleotides, resulting in a polypeptide the same as REMAP or 
20 a polypeptide with at least one functional characteristic of REMAP. Included within this definition 
are polymorphisms which may or may not be readily detectable using a particular oligonucleotide 
probe of the polynucleotide encoding REMAP, and improper or unexpected hybridization to allelic 
variants, with a locus other than the normal chromosomal locus for the polynucleotide encoding 
REMAP. The encoded protein may also be "altered," and may contain deletions, insertions, or 
25 substitutions of amino acid residues which produce a silent change and result in a functionally 

equivalent REMAP. Deliberate amino acid substitutions may be made on the basis of one or more 
similarities in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues, as long as the biological or immunological activity of REMAP is retained. For 
example, negatively charged amino acids may include aspartic acid and glutamic acid, and positively 
30 charged amino acids may include lysine and arginine. Amino acids with uncharged polar side chains 
having similar hydrophilicity values may include: asparagine and glutamine; and serine and 
threonine. Amino acids with uncharged side chains having similar hydrophilicity values may include: 
leucine, isoleucine, and valine; glycine and alanine; and phenylalanine and tyrosine. 

The terms "amino acid" and "amino acid sequence" can refer to an oligopeptide, a peptide, a 
35 polypeptide, or a protein sequence, or a fragment of any of these, and to naturally occurring or 
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synthetic molecules. Where "amino acid sequence" is recited to refer to a sequence of a naturally 
occurring protein molecule, "amino acid sequence" and like terms are not meant to limit the amino 
acid sequence to the complete native amino acid sequence associated with the recited protein 
molecule. 

5 "Amplification" relates to the production of additional copies of a nucleic acid. 

Amplification may be carried out using polymerase chain reaction (PCR) technologies or other 

nucleic acid amplification technologies well known in the art. 

The term "antagonist" refers to a molecule which inhibits or attenuates the biological activity 

of REMAP. Antagonists may include proteins such as antibodies, anticalins, nucleic acids, 
10 carbohydrates, small molecules, or any other compound or composition which modulates the activity 

of REMAP either by directly interacting with REMAP or by acting on components of the biological 

pathway in which REMAP participates. 

The term "antibody" refers to intact immunoglobulin molecules as well as to fragments 

thereof, such as Fab, F(ab% and Fv fragments, which are capable of binding an epitopic determinant. 
15 Antibodies that bind REMAP polypeptides can be prepared using intact polypeptides or using 

fragments containing small peptides of interest as the immunizing antigen. The polypeptide or 

oligopeptide used to immunize an animal (e.g., a mouse, a rat, or a rabbit) can be derived from the 

translation of RNA, or synthesized chemically, and can be conjugated to a carrier protein if desired. 

Commonly used carriers that are chemically coupled to peptides include bovine serum albumin, 
20 thyroglobulin, and keyhole limpet hemocyanin (KLH). The coupled peptide is then used to immunize 

the animal. 

The term "antigenic determinant" refers to that region of a molecule (i.e., an epitope) that 
makes contact with a particular antibody. When a protein or a fragment of a protein is used to 
immunize a host animal, numerous regions of the protein may induce the production of antibodies 

25 which bind specifically to antigenic determinants (particular regions or three-dimensional structures 
on the protein). An antigenic determinant may compete with the intact antigen (i.e., the immunogen 
used to elicit the immune response) for binding to an antibody. 

The term "aptamer" refers to a nucleic acid or oligonucleotide molecule that binds to a 
specific molecular target. Aptamers are derived from an in vitro evolutionary process (e.g., SELEX 

30 (Systematic Evolution of Ligands by Exponential Enrichment), described in U.S. Patent No. 

5,270,163), which selects for target-specific aptamer sequences from large combinatorial libraries. 
Aptamer compositions may be double-stranded or single-stranded, and may include 
deoxyribonucleotides, ribonucleotides, nucleotide derivatives, or other nucleotide-like molecules. 
The nucleotide components of an aptamer may have modified sugar groups (e.g., the 2-OH group of a 

35 ribonucleotide may be replaced by 2-F or ^-NH^, which may improve a desired property, e.g., 
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resistance to nucleases or longer lifetime in blood. Aptamers may be conjugated to other molecules, 
e.g., a high molecular weight carrier to slow clearance of the aptamer from the circulatory system. 
Aptamers may be specifically cross-linked to their cognate ligands, e.g., by photo-activation of a 
cross-linker (Brody, E.N. and L. Gold (2000) J. Biotechnol. 74:5-13). 

5 The term "intramer" refers to an aptamer which is expressed in vivo. For example, a vaccinia 

virus-based RNA expression system has been used to express specific RNA aptamers at high levels in 
the cytoplasm of leukocytes (Blind, M. et al. (1999) Proc. Natl. Acad. Sci. USA 96:3606-3610). 

The term "spiegelmer" refers to an aptamer which includes L-DNA, L-RNA, or other left- 
handed nucleotide derivatives or nucleotide-like molecules. Aptamers containing left-handed 

10 nucleotides are resistant to degradation by naturally occurring enzymes, which normally act on 
substrates containing right-handed nucleotides. 

The term "antisense" refers to any composition capable of base-pairing with the "sense" 
(coding) strand of a polynucleotide having a specific nucleic acid sequence. Antisense compositions 
may include DNA; RNA; peptide nucleic acid (PNA); oligonucleotides having modified backbone 

15 linkages such as phosphorothioates, metliylphosphonates, or benzylphosphonates; oligonucleotides 
having modified sugar groups such as 2'-methoxyethyl sugars or 2-methoxyethoxy sugars; or 
oligonucleotides having modified bases such as 5-methyl cytosine, 2-deoxy uracil, or 7-deaza-2- 
deoxyguanosine. Antisense molecules may be produced by any method including chemical synthesis 
or transcription. Once introduced into a cell, the complementary antisense molecule base-pairs with a 

20 naturally occurring nucleic acid sequence produced by the cell to form duplexes which block either 
transcription or translation. The designation "negative" or "minus" can refer to the antisense strand, 
and the designation "positive" or "plus" can refer to the sense strand of a reference DNA molecule. 

The term "biologically active" refers to a protein having structural, regulatory, or biochemical 
functions of a naturally occurring molecule. Likewise/ "immunologically active" or "immunogenic" 

25 refers to the capability of the natural, recombinant, or synthetic REMAP, or of any oligopeptide 

thereof, to induce a specific immune response in appropriate animals or cells and to bind with specific 
antibodies. 

"Complementary" describes the relationship between two single-stranded nucleic acid 
sequences that anneal by base-pairing. For example, 5-AGT-3' pairs with its complement, 
30 3'-TCA-5\ 

A "composition comprising a given polynucleotide" and a "composition comprising a given 
polypeptide" can refer to any composition containing the given polynucleotide or polypeptide. The 
composition may comprise a dry formulation or an aqueous solution. Compositions comprising 
polynucleotides encoding REMAP or fragments of REMAP may be employed as hybridization 
35 probes. The probes may be stored in freeze-dried form and may be associated with a stabilizing agent 
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such as a carbohydrate. In hybridizations, the probe may be deployed in an aqueous solution 
containing salts (e.g., NaCl), detergents (e.g., sodium dodecyl sulfate; SDS), and other components 
(e.g., Denhardt's solution, dry milk, salmon sperm DNA, etc.). 

"Consensus sequence" refers to a nucleic acid sequence which has been subjected to repeated 
5 DNA sequence analysis to resolve uncalled bases, extended using the XL-PCR kit (Apphed 

Biosystems, Foster City CA) in the 5' and/or the 3' direction, and resequenced, or which has been 
assembled from one or more overlapping cDNA, EST, or genomic DNA fragments using a computer 
program for fragment assembly, such as the GELVIEW fragment assembly system (GCG, Madison 
WT) or Phrap (University of Washington, Seattle WA). Some sequences have been both extended and 
10 assembled to produce the consensus sequence. 

"Conservative amino acid substitutions" are those substitutions that are predicted to least 
interfere with the properties of the original protein, i.e., the structure and especially the function of 
the protein is conserved and not significantly changed by such substitutions. The table below shows 
amino acids which may be substituted for an original amino acid in a protein and which are regarded 
15 as conservative amino acid substitutions. 

Original Residue Conservative Substitution 

Ala Gly.Ser 
Arg His, Lys 

Asn Asp, Gln ' ms 

20 Asp Asn, Glu 

Cys Ala, Ser 

Gl n Asn, Glu, His 

Glu Asp, Gln > ffis 

Gly 



25 



30 



Ala 



His Asn, Arg, Gin, Glu 

De Leu, Val 

Leu He. Val 

Lys Arg, Gin, Glu 

Met Leu > De 

Phe His, Met, Leu, Trp, Tyr 

Ser Cys, Thr 

Thr Ser * Val 

Trp Phe, Tyr 

Tyr His, Phe, Trp 

35 Val lie. Leu, Thr 

Conservative amino acid substitutions generally maintain (a) the structure of the polypeptide 
backbone in the area of the substitution, for example, as a beta sheet or alpha helical conformation, 
(b) the charge or hydrophobicity of the molecule at the site of the substitution, and/or (c) the bulk of 
40 the side chain. 

A "deletion" refers to a change in the amino acid or nucleotide sequence that results in the 
absence of one or more amino acid residues or nucleotides. 
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The term "derivative" refers to a chemically modified polynucleotide or polypeptide. 
Chemical modifications of a polynucleotide can include, for example, replacement of hydrogen by an 
alkyl, acyl, hydroxyl, or amino group. A derivative polynucleotide encodes a polypeptide which 
retains at least one biological or immunological function of the natural molecule. A derivative 

5 polypeptide is one modified by glycosylation, pegylation, or any similar process that retains at least 
one biological or immunological function of the polypeptide from which it was derived. 

A "detectable label" refers to a reporter molecule or enzyme that is capable of generating a 
measurable signal and is covalently or noncovalently joined to a polynucleotide or polypeptide. 

"Differential expression" refers to increased or upregulated; or decreased, downregulated, or 

10 absent gene or protein expression, determined by comparing at least two different samples. Such 
comparisons may be carried out between, for example, a treated and an untreated sample, or a 
diseased and a normal sample. 

"Exon shuffling" refers to the recombination of different coding regions (exons). Since an 
exon may represent a structural or functional domain of the encoded protein, new proteins may be 

15 assembled through the novel reassortment of stable substructures, thus allowing acceleration of the 
evolution of new protein functions. 

A "fragment" is a unique portion of REMAP or a polynucleotide encoding REMAP which 
can be identical in sequence to, but shorter in length than, the parent sequence. A fragment may 
comprise up to the entire length of the defined sequence, minus one nucleotide/amino acid residue. 

20 For example, a fragment may comprise from about 5 to about 1000 contiguous nucleotides or amino 
acid residues. A fragment used as a probe, primer, antigen, therapeutic molecule, or for other 
purposes, may be at least 5, 10, 15, 16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at least 500 
contiguous nucleotides or amino acid residues in length. Fragments may be preferentially selected 
from certain regions of a molecule. For example, a polypeptide fragment may comprise a certain 

25 length of contiguous amino acids selected from the first 250 or 500 amino acids (or first 25% or 50%) 
of a polypeptide as shown in a certain defined sequence. Clearly these lengths are exemplary, and 
any length that is supported by the specification, including the Sequence Listing, tables, and figures, 
may be encompassed by the present embodiments. 

A fragment of SEQ ID NO:24-46 can comprise a region of unique polynucleotide sequence 

30 that specifically identifies SEQ ID NO:24-46, for example, as distinct from any other sequence in the 
genome from which the fragment was obtained. A fragment of SEQ ID NO:24-46 can be employed 
in one or more embodiments of methods of the invention, for example, in hybridization and 
amplification technologies and in analogous methods that distinguish SEQ ID NO:24-46 from related 
polynucleotides. The precise length of a fragment of SEQ ID NO:24-46 and the region of SEQ ID 
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NO:24-46 to which the fragment corresponds are routinely determinable by one of ordinary skill in 
the art based on the intended purpose for the fragment. 

A fragment of SEQ ID NO: 1-23 is encoded by a fragment of SEQ ID NO:24-46. A fragment 
of SEQ ID NO: 1-23 can comprise a region of unique amino acid sequence that specifically identifies 
5 SEQ ID NO:l-23. For example, a fragment of SEQ ID NO: 1-23 can be used as an immunogenic 
peptide for the development of antibodies that specifically recognize SEQ ID NO: 1-23. The precise 
length of a fragment of SEQ ID NO: 1-23 and the region of SEQ ID NO: 1-23 to which the fragment 
corresponds can be determined based on the intended purpose for the fragment using one or more 
analytical methods described herein or otherwise known in the art. 
10 A "full length" polynucleotide is one containing at least a translation initiation codon (e.g., 

methionine) followed by an open reading frame and a translation termination codon. A "full length" 
polynucleotide sequence encodes a "full length" polypeptide sequence. 

"Homology" refers to sequence similarity or, interchangeably, sequence identity, between 
two or more polynucleotide sequences or two or more polypeptide sequences. 
15 The terms "percent identity" and "% identity," as applied to polynucleotide sequences, refer 

to the percentage of residue matches between at least two polynucleotide sequences aligned using a 
standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps 
in the sequences being compared in order to optimize alignment between two sequences, and 
therefore achieve a more meaningful comparison of the two sequences. 
20 Percent identity between polynucleotide sequences may be determined using one or more 

computer algorithms or programs known in the art or described herein. For example, percent identity 
can be determined using the default parameters of the CLUSTAL V algorithm as incorporated into 
the MEGALIGN version 3. 12e sequence alignment program. This program is part of the 
LASERGENE software package, a suite of molecular biological analysis programs (DNASTAR, 
25 Madison WI). CLUSTAL V is described in Higgins, D.G. and P.M. Sharp (1989; CABIOS 5: 151- 
153) and in Higgins, D.G. et al. (1992; CABIOS 8:189-191). For pairwise alignments of 
polynucleotide sequences, the default parameters are set as follows: Ktuple=2, gap penalty=5, 
window=4, and "diagonals saved"=4. The "weighted" residue weight table is selected as the default. 
Percent identity is reported by CLUSTAL V as the "percent similarity" between aligned 
30 polynucleotide sequences. 

Alternatively, a suite of commonly used and freely available sequence comparison algorithms 
which can be used is provided by the National Center for Biotechnology Information (NCBI) Basic 
Local Alignment Search Tool (BLAST) (Altschul, S.F. et al. (1990) J. Mol. Biol. 215:403-410), 
which is available from several sources, including the NCBI, Bethesda, MD, and on the Internet at 
35 http://www.ncbi.nlm.nih.gov/BLAST/. The BLAST software suite includes various sequence 
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analysis programs including "blastn," that is used to align a known polynucleotide sequence with 
other polynucleotide sequences from a variety of databases. Also available is a tool called "BLAST 2 
Sequences" that is used for direct pairwise comparison of two nucleotide sequences. "BLAST 2 
Sequences" can be accessed and used interactively at http://www.ncbi.nlm.nih.gov/gorf/bl2.html. 
5 The "BLAST 2 Sequences" tool can be used for both blastn and blastp (discussed below). BLAST 
programs are commonly used with gap and other parameters set to default settings. For example, to 
compare two nucleotide sequences, one may use blastn with the "BLAST 2 Sequences" tool Version 
2.0.12 (April-21-2000) set at default parameters. Such default parameters may be, for example: 

Matrix: BLOSUM62 
10 Reward for match: 1 

Penalty for mismatch: -2 

Open Gap: 5 and Extension Gap: 2 penalties 

Gap x drop-off: 50 

Expect: 10 
15 Word Size: 11 

Filter: on 

Percent identity may be measured over the length of an entire defined sequence, for example, 
as defined by a particular SEQ ID number, or may be measured over a shorter length, for example, 
over the length of a fragment taken from a larger, defined sequence, for instance, a fragment of at 
20 least 20, at least 30, at least 40, at least 50, at least 70, at least 100, or at least 200 contiguous 
nucleotides. Such lengths are exemplary only, and it is understood that any fragment length 
supported by the sequences shown herein, in the tables, figures, or Sequence Listing, may be used to 
describe a length over which percentage identity may be measured. 

Nucleic acid sequences that do not show a high degree of identity may nevertheless encode 
25 similar amino acid sequences due to the degeneracy of the genetic code. It is understood that changes 
in a nucleic acid sequence can be made using this degeneracy to produce multiple nucleic acid 
sequences that all encode substantially the same protein. 

The phrases "percent identity" and "% identity," as applied to polypeptide sequences, refer to 
the percentage of residue matches between at least two polypeptide sequences aligned using a 
30 standardized algorithm. Methods of polypeptide sequence alignment are well-known. Some 
alignment methods take into account conservative amino acid substitutions. Such conservative 
substitutions, explained in more detail above, generally preserve the charge and hydrophobicity at the 
site of substitution, thus preserving the structure (and therefore function) of the polypeptide. 

Percent identity between polypeptide sequences may be determined using the default 
35 parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3. 12e 
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sequence alignment program (described and referenced above). For pairwise alignments of 
polypeptide sequences using CLUSTAL V, the default parameters are set as follows: Ktuple=l, gap 
penalty=3, window=5, and "diagonals saved"=5. The PAM250 matrix is selected as the default 
residue weight table. As with polynucleotide ahgnments, the percent identity is reported by 
5 CLUSTAL V as the "percent similarity" between aligned polypeptide sequence pairs. 

Alternatively the NCBI BLAST software suite may be used. For example, for a pairwise 
comparison of two polypeptide sequences, one may use the "BLAST 2 Sequences" tool Version 
2.0. 12 (April-21-2000) with blastp set at default parameters. Such default parameters may be, for 

example: 
10 Matrix: BLOSUM62 

Open Gap: 11 and Extension Gap: 1 penalties 

Gap x drop-off: 50 

Expect: 10 

Word Size: 3 
15 Filter: on 

Percent identity may be measured over the length of an entire defined polypeptide sequence, 
for example, as defined by a particular SEQ ID number, or may be measured over a shorter length, for 
example, over the length of a fragment taken from a larger, defined polypeptide sequence, for 
instance, a fragment of at least 15, at least 20, at least 30, at least 40, at least 50, at least 70 or at least 
20 150 contiguous residues. Such lengths are exemplary only, and it is understood that any fragment 
length supported by the sequences shown herein, in the tables, figures or Sequence Listing, may be 
used to describe a length over which percentage identity may be measured. 

"Human artificial chromosomes" (HACs) are linear microchromosomes which may contain 
DNA sequences of about 6 kb to 10 Mb in size and which contain all of the elements required for 
25 chromosome replication, segregation and maintenance. 

The term "humanized antibody" refers to an antibody molecule in which the amino acid 
sequence in the non-antigen binding regions has been altered so that the antibody more closely 
resembles a human antibody, and still retains its original binding ability. 

"Hybridization" refers to the process by which a polynucleotide strand anneals with a 
30 complementary strand through base pairing under defined hybridization conditions. Specific 

hybridization is an indication that two nucleic acid sequences share a high degree of complementarity. 
Specific hybridization complexes form under permissive annealing conditions and remain hybridized 
after the "washing" step(s). The washing step(s) is particularly important in determining the 
stringency of the hybridization process, with more stringent conditions allowing less non-specific 
35 binding, i.e., binding between pairs of nucleic acid strands that are not perfectly matched. Permissive 
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conditions for annealing of nucleic acid sequences are routinely determinable by one of ordinary skill 
in the art and may be consistent among hybridization experiments, whereas wash conditions may be 
varied among experiments to achieve the desired stringency, and therefore hybridization specificity. 
Permissive annealing conditions occur, for example, at 68°C in the presence of about 6 x SSC, about 
5 1% (w/v) SDS, and about 100 jxg/ml sheared, denatured salmon sperm DNA. 

Generally, stringency of hybridization is expressed, in part, with reference to the temperature 
under which the wash step is carried out. Such wash temperatures are typically selected to be about 
5°C to 20°C lower than the thermal melting point (T m ) for the specific sequence at a defined ionic 
strength and pH. The T m is the temperature (under defined ionic strength and pH) at which 50% of 
10 the target sequence hybridizes to a perfectly matched probe. An equation for calculating T ra and 
conditions for nucleic acid hybridization are well known and can be found in Sambrook, J . et al. 
(1989) Molecular Cloning: A Laboratory Manual , 2 nd ed., vol. 1-3, Cold Spring Harbor Press, 
Plainview NY; specifically see volume 2, chapter 9. 

High stringency conditions for hybridization between polynucleotides of the present 
15 invention include wash conditions of 68°C in the presence of about 0.2 x SSC and about 0. 1% SDS, 
for 1 hour. Alternatively, temperatures of about 65°C, 60°C, 55°C, or 42°C may be used. SSC 
concentration may be varied from about 0.1 to 2 x SSC, with SDS being present at about 0.1%. 
Typically, blocking reagents are used to block non-specific hybridization. Such blocking reagents 
include, for instance, sheared and denatured salmon sperm DNA at about 100-200 ^g/ml. Organic 
20 solvent, such as formamide at a concentration of about 35-50% v/v, may also be used under particular 
circumstances, such as for RNA:DNA hybridizations. Useful variations on these wash conditions 
will be readily apparent to those of ordinary skill in the art. Hybridization, particularly under high 
stringency conditions, may be suggestive of evolutionary similarity between the nucleotides. Such 
similarity is strongly indicative of a similar role for the nucleotides and their encoded polypeptides. 
25 The term "hybridization complex" refers to a complex formed between two nucleic acids by 

virtue of the formation of hydrogen bonds between complementary bases. A hybridization complex 
may be formed in solution (e.g., Qt or I^t analysis) or formed between one nucleic acid present in 
solution and another nucleic acid immobilized on a solid support (e.g., paper, membranes, filters, 
chips, pins or glass slides, or any other appropriate substrate to which cells or their nucleic acids have 
30 been fixed). 

The words "insertion" and "addition" refer to changes in an amino acid or polynucleotide 
sequence resulting in the addition of one or more amino acid residues or nucleotides, respectively. 

"Immune response" can refer to conditions associated with inflammation, trauma, immune 
disorders, or infectious or genetic disease, etc. These conditions can be characterized by expression 

c- 
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of various factors, e.g., cytokines, chemokines, and other signaling molecules, which may affect 
cellular and systemic defense systems. 

An "immunogenic fragment" is a polypeptide or oligopeptide fragment of REMAP which is 
capable of eliciting an immune response when introduced into a living organism, for example, a 
5 mammal. The term "immunogenic fragment" also includes any polypeptide or oligopeptide fragment 
of REMAP which is useful in any of the antibody production methods disclosed herein or known in 
the art. 

The term "microarray" refers to an arrangement of a plurality of polynucleotides, 
polypeptides, antibodies, or other chemical compounds on a substrate. 
10 The terms "element" and "array element" refer to a polynucleotide, polypeptide, antibody, or 

other chemical compound having a unique and defined position on a microarray. 

The term "modulate" refers to a change in the activity of REMAP. For example, modulation 
may cause an increase or a decrease in protein activity, binding characteristics, or any other 
biological, functional, or immunological properties of REMAP. 
15 The phrases "nucleic acid" and "nucleic acid sequence" refer to a nucleotide, oligonucleotide, 

polynucleotide, or any fragment thereof. These phrases also refer to DNA or RNA of genomic or 
synthetic origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA), or to any DNA-like or RNA-like material. 

"Operably linked" refers to the situation in which a first nucleic acid sequence is placed in a 
20 functional relationship with a second nucleic acid sequence. For instance, a promoter is operably 
linked to a coding sequence if the promoter affects the transcription or expression of the coding 
sequence. Operably linked DNA sequences may be in close proximity or contiguous and, where 
necessary to join two protein coding regions, in the same reading frame. 

"Peptide nucleic acid" (PNA) refers to an antisense molecule or anti-gene agent which 
25 comprises an oligonucleotide of at least about 5 nucleotides in length linked to a peptide backbone of 
amino acid residues ending in lysine. The terminal lysine confers solubility to the composition. 
PNAs preferentially bind complementary single stranded DNA or RNA and stop transcript 
elongation, and may be pegylated to extend their lifespan in the cell. 

"Post-translational modification" of an REMAP may involve lipidation, glycosylation, 
30 phosphorylation, acetylation, racemization, proteolytic cleavage, and other modifications known in 
the art. These processes may occur synthetically or biochemically. Biochemical modifications will 
vary by cell type depending on the enzymatic milieu of REMAP. 

"Probe" refers to nucleic acids encoding REMAP, their complements, or fragments thereof, 
which are used to detect identical, allelic or related nucleic acids. Probes are isolated 
35 oligonucleotides or polynucleotides attached to a detectable label or reporter molecule. Typical 
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labels include radioactive isotopes, ligands, chemiluminescent agents, and enzymes. *Trimers" are 
short nucleic acids, usually DNA oligonucleotides, which may be annealed to a target polynucleotide 
by complementary base-pairing. The primer may then be extended along the target DNA strand by a 
DNA polymerase enzyme. Primer pairs can be used for amplification (and identification) of a nucleic 
5 acid, e.g., by the polymerase chain reaction (PCR). 

Probes and primers as used in the present invention typically comprise at least 15 contiguous 
nucleotides of a known sequence. In order to enhance specificity, longer probes and primers may also 
be employed, such as probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 90, 100, 
or at least 150 consecutive nucleotides of the disclosed nucleic acid sequences. Probes and primers 

10 may be considerably longer than these examples, and it is understood that any length supported by the 
specification, including the tables, figures, and Sequence Listing, may be used. 

Methods for preparing and using probes and primers are described in the references, for 
example Sambrook, J. et al. (1989; Molecular Clonine: A Laboratory Manual . 2 nd ed., vol. 1-3, Cold 
Spring Harbor Press, Plainview NY), Ausubel, F.M. et al. (1999) Short Protocols in Molecular 

15 Biology , 4 th ed., John Wiley & Sons, New York NY), and Innis, M. et al. (1990; PCR Protocols. A . 
Guide to Methods and Applications . Academic Press, San Diego CA). PCR primer pairs can be 
derived from a known sequence, for example, by using computer programs intended for that purpose 
such as Primer (Version 0.5, 1991, Whitehead Institute for Biomedical Research, Cambridge MA). 
Oligonucleotides for use as primers are selected using software known in the art for such 

20 purpose. For example, OLIGO 4.06 software is useful for the selection of PCR primer pairs of up to 
10G nucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to 
5,000 nucleotides from an input polynucleotide sequence of up to 32 kilobases. Similar primer 
selection programs have incorporated additional features for expanded capabilities. For example, the 
PrimOU primer selection program (available to the public from the Genome Center at University of 

25 Texas South West Medical Center, Dallas TX) is capable of choosing specific primers from 

megabase sequences and is thus useful for designing primers on a genome-wide scope. The Primer3 
primer selection program (available to the public from the Whitehead Institute/MIT Center for 
Genome Research, Cambridge MA) allows the user to input a "mispriming library," in which 
sequences to avoid as primer binding sites are user-specified. Primer3 is useful, in particular, for the 

30 selection of oligonucleotides for microarrays. (The source code for the latter two primer selection 
programs may also be obtained from their respective sources and modified to meet the user's specific 
needs.) The PrimeGen program (available to the public from the UK Human Genome Mapping 
Project Resource Centre, Cambridge UK) designs primers based on multiple sequence alignments, 
thereby allowing selection of primers that hybridize to either the most conserved or least conserved 

35 regions of aligned nucleic acid sequences. Hence, this program is useful for identification of both 
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unique and conserved oligonucleotides and polynucleotide fragments. The oligonucleotides and 
polynucleotide fragments identified by any of the above selection methods are useful in hybridization 
technologies, for example, as PCR or sequencing primers, microarray elements, or specific probes to 
identify fully or partially complementary polynucleotides in a sample of nucleic acids. Methods of 
5 oligonucleotide selection are not limited to those described above. 

A "recombinant nucleic acid" is a nucleic acid that is not naturally occurring or has a 
sequence that is made by an artificial combination of two or more otherwise separated segments of 
sequence. This artificial combination is often accomplished by chemical synthesis or, more 
commonly, by the artificial manipulation of isolated segments of nucleic acids, e.g., by genetic 
10 engineering techniques such as those described in Sambrook, supra. The term recombinant includes 
nucleic acids that have been altered solely by addition, substitution, or deletion of a portion of the 
nucleic acid. Frequently, a recombinant nucleic acid may include a nucleic acid sequence operably 
linked to a promoter sequence. Such a recombinant nucleic acid may be part of a vector that is used, 
for example, to transform a cell. 
15 Alternatively, such recombinant nucleic acids may be part of a viral vector, e.g., based on a 

vaccinia virus, that could be use to vaccinate a mammal wherein the recombinant nucleic acid is 
expressed, inducing a protective immunological response in the mammal. 

A "regulatory element" refers to a nucleic acid sequence usually derived from untranslated 
regions of a gene and includes enhancers, promoters, introns, and 5' and 3' untranslated regions 
20 (UTRs). Regulatory elements interact with host or viral proteins which control transcription, 

translation, or RNA stability. 

"Reporter molecules" are chemical or biochemical moieties used for labeling a nucleic acid, 
amino acid, or antibody. Reporter molecules include radionuclides; enzymes; fluorescent, 
chemiluminescent, or chromogenic agents; substrates; cofactors; inhibitors; magnetic particles; and 

25 other moieties known in the art. 

An "RNA equivalent," in reference to a DNA molecule, is composed of the same linear 
sequence of nucleotides as the reference DNA molecule with the exception that all occurrences of the 
nitrogenous base thymine are replaced with uracil, and the sugar backbone is composed of ribose 
instead of deoxyribose. 

30 The term "sample" is used in its broadest sense. A sample suspected of containing REMAP, 

nucleic acids encoding REMAP, or fragments thereof may comprise a bodily fluid; an extract from a 
cell, chromosome, organelle, or membrane isolated from a cell; a cell; genomic DNA, RNA, or 
cDNA in solution or bound to a substrate; a tissue; a tissue print; etc. 

The terms "specific binding" and "specifically binding" refer to that interaction between a 

35 protein or peptide and an agonist, an antibody, an antagonist, a small molecule, or any natural or 
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synthetic binding composition. The interaction is dependent upon the presence of a particular 
structure of the protein, e.g., the antigenic determinant or epitope, recognized by the binding 
molecule. For example, if an antibody is specific for epitope "A," the presence of a polypeptide 
comprising the epitope A, or the presence of free unlabeled A, in a reaction containing free labeled A 
5 and the antibody will reduce the amount of labeled A that binds to the antibody. 

The term "substantially purified" refers to nucleic acid or amino acid sequences that are 
removed from their natural environment and are isolated or separated, and are at least about 60% free, 
preferably at least about 75% free, and most preferably at least about 90% free from other 
components with which they are naturally associated. 
10 A "substitution" refers to the replacement of one or more amino acid residues or nucleotides 

by different amino acid residues or nucleotides, respectively. 

"Substrate" refers to any suitable rigid or semi-rigid support including membranes, filters, 
chips, slides, wafers, fibers, magnetic or nonmagnetic beads, gels, tubing, plates, polymers, 
microparticles and capillaries. The substrate can have a variety of surface forms, such as wells, 
15 trenches, pins, channels and pores, to which polynucleotides or polypeptides are bound. 

A "transcript image" or "expression profile" refers to the collective pattern of gene 
expression by a particular cell type or tissue under given conditions at a given time. 

"Transformation" describes a process by which exogenous DNA is introduced into a recipient 
cell. Transformation may occur under natural or artificial conditions according to various methods 
20 well known in the art, and may rely on any known method for the insertion of foreign nucleic acid 
sequences into a prokaryotic or eukaryotic host cell. The method for transformation is selected based 
on the type of host cell being transformed and may include, but is not limited to, bacteriophage or 
viral infection, electroporation, heat shock, lipofection, and particle bombardment. The term . 
"transformed cells" includes stably transformed cells in which the inserted DNA is capable of 
25 replication either as an autonomously replicating plasmid or as part of the host chromosome, as well 
as transiently transformed cells which express the inserted DNA or RNA for limited periods of time. 

A "transgenic organism," as used herein, is any organism, including but not limited to 
animals and plants, in which one or more of the cells of the organism contains heterologous nucleic 
acid introduced by way of human intervention, such as by transgenic techniques well known in the 
30 art. The nucleic acid is introduced into the cell, directly or indirectly by introduction into a precursor 
of the cell, by way of deliberate genetic manipulation, such as by microinjection or by infection with 
a recombinant virus. In another embodiment, the nucleic acid can be introduced by infection with a 
recombinant viral vector, such as a lentiviral vector (Lois, C et al. (2002) Science 295:868-872). The 
term genetic manipulation does not include classical cross-breeding, or in vitro fertilization, but 
35 rather is directed to the introduction of a recombinant DNA molecule. The transgenic organisms 
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contemplated in accordance with the present invention include bacteria, cyanobacteria, fungi, plants 
and animals. The isolated DNA of the present invention can be introduced into the host by methods 
known in the art, for example infection, transfection, transformation or transconjugation. Techniques 
for transferring the DNA of the present invention into such organisms are widely known and provided 

5 in references such as Sambrook et al. (1989), supra. 

A "variant" of a particular nucleic acid sequence is defined as a nucleic acid sequence having 
at least 40% sequence identity to the particular nucleic acid sequence over a certain length of one of 
the nucleic acid sequences using blastn with the "BLAST 2 Sequences" tool Version 2.0.9 (May-07- 
1999) set at default parameters. Such a pair of nucleic acids may show, for example, at least 50%, at 

10 least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater 
sequence identity over a certain defined length. A variant may be described as, for example, an 
"allelic" (as defined above), "splice," "species," or "polymorphic" variant. A splice variant may have 
significant identity to a reference molecule, but will generally have a greater or lesser number of 

15 polynucleotides due to alternate splicing of exons during mRNA processing. The corresponding 
polypeptide may possess additional functional domains or lack domains that are present in the 
reference molecule. Species variants are polynucleotides that vary from one species to another. The 
resulting polypeptides will generally have significant amino acid identity relative to each other. A 
polymorphic variant is a variation in the polynucleotide sequence of a particular gene between 

20 individuals of a given species. Polymorphic variants also may encompass "single nucleotide 

polymorphisms" (SNPs) in which the polynucleotide sequence varies by one nucleotide base. The 
presence of SNPs may be indicative of, for example, a certain population, a disease state, or a 
propensity for a disease state. 

A "variant" of a particular polypeptide sequence is defined as a polypeptide sequence having 

25 at least 40% sequence identity to the particular polypeptide sequence over a certain length of one of 
the polypeptide sequences using blastp with the "BLAST 2 Sequences" tool Version 2.0.9 (May-07- 
1999) set at default parameters. Such a pair of polypeptides may show, for example, at least 50%, at 
least 60%, at least 70%, at least 80%, at least 90%, at least 91%, at least 92%, at least 93%, at least 
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence 

30 identity over a certain defined length of one of the polypeptides. 



THE INVENTION 

Various embodiments of the invention include new human receptors and membrane- 
associated proteins (REMAP), the polynucleotides encoding REMAP, and the use of these 
35 compositions for the diagnosis, treatment, or prevention of cell proliferative, 
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autoimmune/inflammatory, renal, neurological, cardiovascular, metabolic, developmental, endocrine, 
muscle, gastrointestinal, lipid metabolism, and transport disorders, and viral infections. 

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide 
embodiments of the invention. Each polynucleotide and its corresponding polypeptide are correlated 
5 to a single Incyte project identification number (Incyte Project ID). Each polypeptide sequence is 
denoted by both a polypeptide sequence identification number (Polypeptide SEQ ID NO:) and an 
Incyte polypeptide sequence number (Incyte Polypeptide ID) as shown. Each polynucleotide 
sequence is denoted by both a polynucleotide sequence identification number (Polynucleotide SEQ 
ID NO:) and an Incyte polynucleotide consensus sequence number (Incyte Polynucleotide ID) as 
10 shown. Column 6 shows the Incyte ID numbers of physical, full length clones corresponding to 
polypeptide and polynucleotide embodiments. The full length clones encode polypeptides which 
have at least 95% sequence identity to the polypeptides shown in column 3. 

Table 2 shows sequences with homology to the polypeptides of the invention as identified by 
BLAST analysis against the GenBank protein (genpept) database. Columns 1 and 2 show the 
15 polypeptide sequence identification number (Polypeptide SEQ ID NO:) and the corresponding Incyte 
polypeptide sequence number (Incyte Polypeptide ID) for polypeptides of the invention. Column 3 
shows the GenBank identification number (GenBank ID NO:) of the nearest GenBank homolog. 
Column 4 shows the probability scores for the matches between each polypeptide and its homolog(s). 
Column 5 shows the annotation of the GenBank homolog(s) along with relevant citations where 
20 applicable, all of which are expressly incorporated by reference herein. 

Table 3 shows various structural features of the polypeptides of the invention. Columns 1 
and 2 show the polypeptide sequence identification number (SEQ ID NO:) and the corresponding 
Incyte polypeptide sequence number (Incyte Polypeptide ID) for each polypeptide of the invention. 
Column 3 shows the number of amino acid residues in each polypeptide. Column 4 shows potential 
25 phosphorylation sites, and column 5 shows potential glycosylation sites, as determined by the 
MOTIFS program of the GCG sequence analysis software package (Genetics Computer Group, 
Madison WI). Column 6 shows amino acid residues comprising signature sequences, domains, and 
motifs. Column 7 shows analytical methods for protein structure/function analysis and in some cases, 
searchable databases to which the analytical methods were applied. 
30 Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these 

properties establish that the claimed polypeptides are receptors and membrane-associated proteins. 
For example, SEQ ID NO: 1 is 46% identical, from residue 1108 to residue P348, to Gallus gallus 
ChTl (GenBank ID g433593) as determined by the Basic Local Alignment Search Tool (BLAST). 
(See Table 2.) The BLAST probability score is 1.0e-70, which indicates the probability of obtaining 
35 the observed polypeptide sequence alignment by chance. SEQ ID NO: 1 also contains 
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immunoglobulin domains, as determined by searching for statistically significant matches in the 
hidden Markov model (HMM)-based PFAM database of conserved protein family domains. (See 
Table 3.) Data additional BLAST analyses provide further corroborative evidence that SEQ ID NO:l 
is a ChTl homolog (note that ChTl is a member of an immunoglobulin superfamily). In an 
5 alternative example, SEQ ID NO:3 is 87% identical, from residue M562 to residue C641, to 

epidermal growth factor receptor-related protein (GenBank ID gl78252) as determined by the Basic 
Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score is 5. 0e-3 8, 
which indicates the probability of obtaining the observed polypeptide sequence alignment by chance. 
SEQ ID NO:3 also contains a rhomboid family domain as determined by searching for statistically 
10 significant matches in the hidden Markov model (HMM)-based PFAM database of conserved protein 
family domains. (See Table 3.) Data from TMHMMER analysis provide further corroborative 
evidence that SEQ ID NO:3 is an integral membrane protein, particulary an epidermal growth factor 
receptor-related protein. In an alternative example, SEQ ID NO:5 is 93% identical, from residue Ml 
to residue 11168, to human SorCSb, a splice variant of the VPS 10 domain receptor SorCS (GenBank 
15 ID g7715916) as determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) 
The BLAST probability score is 0.0, which indicates the probability of obtaining the observed 
polypeptide sequence alignment by chance. SEQ ID NO:5 also contains a BNR repeat and a PKD 
domain as determined by searching for statistically significant matches in the hidden Markov model 
(HMM)-based PFAM database of conserved protein family domains. (See Table 3.) Data from 
20 BLAST_PRODOM analyses provide further corroborative evidence that SEQ ID NO:5 is a VPS 10- 
containing receptor. In an alternative example, SEQ ID NO:7 is 38% identical, from residue S2 to 
residue N232, to human MS4A8B protein (GenBank ID gl3649390) as determined by the Basic 
Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score is 1.2e-28, 
which indicates the probability of obtaining the observed polypeptide sequence alignment by chance. 
25 MS4A8B is a member of a family of proteins related to the B -cell-specific antigen CD20, a 
hematopoietic-cell-specific protein HTm4, and high affinity IgE receptor beta chain 
(FcvarepsilonRIbeta). All family members have at least four potential membrane-spanning domains, 
with N- and C-terminal cytoplasmic domains, hence the name membrane-spanning 4A gene family 
(Liang et al. (2001) Genomics 72 (2), 1 19-127). Data from MOTIFS and further BLAST analyses 
30 provide corroborative evidence that SEQ ID NO:7 is a membrane-associated protein. In an 
alternative example, SEQ ID NO: 10 is 30% identical, from residue T27 to residue N304, to rat 
neuropilin-2 (GenBank ID g2367641) as determined by the Basic Local Alignment Search Tool 
(BLAST). (See Table 2.) The BLAST probability score is 2.9e-23, which indicates the probability of 
obtaining the observed polypeptide sequence alignment by chance. SEQ ID NO: 10 also contains 
35 CUB extracellular domains and a low-density lipoprotein receptor domain as determined by searching 
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for statistically significant matches in the hidden Markov model (HMM)-based PFAM database of 
conserved protein family domains. Data from BLOCKS and additional BLAST analysis also support 
the identification (See Table 3.) In an alternative example, For example, SEQ ID NO.l 1 is 91% 
identical, from residue Ml to residue A2214, to rat Munc 13-3 (GenBank ID gl763306) as 

5 determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST 
probability score is 0.0, which indicates the probability of obtaining the observed polypeptide 
sequence alignment by chance. SEQ ID NO: 1 1 also contains C2 and phorbol esters/diacylglycerol 
binding (CI) domains as determined by searching for statistically significant matches in the hidden 
Markov model (HMM)-based PFAM database of conserved protein family domains. (See Table 3.) 

10 Data from BLIMPS, MOTIFS, and PROFILESCAN analyses provide further corroborative evidence 
that SEQ ID NO: 1 1 is a protein involved in membrane trafficking. In an alternative example, SEQ ID 
NO: 13 is 60% identical, from residue Ml to residue S381, to Synip, a mouse syntaxin 4-interacting 
protein (GenBank ID g5453324) as determined by the Basic Local Alignment Search Tool (BLAST). 
(See Table 2.) The BLAST probability score is 3.1e-l 12, which indicates the probability of obtaining 

15 the observed polypeptide sequence alignment by chance. SEQ ID NO: 13 also contains a PDZ (DHR 
or GLGF) domain as determined by searching for statistically significant matches in the hidden 
Markov model (HMM)-based PFAM database of conserved protein family domains. (See Table 3.) 
Data from BLIMPS and other BLAST analyses provide further corroborative evidence that SEQ ID 
NO: 13 is a syntaxin 4-interacting protein. In an alternative example, SEQ ID NO: 15 is 99% identical, 

20 from residue L15 to residue L327, to CD68, a human transmembrane glycoprotein (GenBank ID 
g298665) as determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The 
BLAST probability score is 4.4e-168, which indicates the probability of obtaining the observed 
polypeptide sequence alignment by chance. SEQ ID NO: 15 also contains a human lysosome- 
associated membrane glycoprotein (Lamp) domain as determined by searching for statistically 

25 significant matches in the hidden Markov model (HMM)-based PFAM database of conserved protein 
family domains. (See Table 3.) Data from BLIMPS, MOTIFS, and other BLAST analyses provide 
further corroborative evidence that SEQ ID NO: 15 is a transmembrane glycoprotein. SEQ ID NO:2, 
SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8-9, SEQ ID NO: 12, SEQ ID NO: 14, and SEQ ID NO: 16- 
23 were analyzed and annotated in a similar manner. The algorithms and parameters for the analysis 

30 of SEQ ID NO: 1-23 are described in Table 7. 

As shown in Table 4, the full length polynucleotide embodiments were assembled using 
cDNA sequences or coding (exon) sequences derived from genomic DNA, or any combination of 
these two types of sequences. Column 1 lists the polynucleotide sequence identification number 
(Polynucleotide SEQ ID NO:), the corresponding Incyte polynucleotide consensus sequence number 

35 (Incyte ID) for each polynucleotide of the invention, and the length of .each polynucleotide sequence 
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in basepairs. Column 2 shows the nucleotide start (50 and stop (3') positions of the cDNA and/or 
genomic sequences used to assemble the full length polynucleotide embodiments, and of fragments of 
the polynucleotides which are useful, for example, in hybridization or amplification technologies that 
identify SEQ ID NO:24-46 or that distinguish between SEQ ID NO:24-46 and related 
5 polynucleotides . 

The polynucleotide fragments described in Column 2 of Table 4 may refer specifically, for 
example, to Incyte cDNAs derived from tissue-specific cDNA libraries or from pooled cDNA 
libraries. Alternatively, the polynucleotide fragments described in column 2 may refer to GenBank 
cDNAs or ESTs which contributed to the assembly of the full length polynucleotides. In addition, the 

10 polynucleotide fragments described in column 2 may identify sequences derived from the ENSEMBL 
(The Sanger Centre, Cambridge, UK) database (i.e., those sequences including the designation 
"ENST"). Alternatively, the polynucleotide fragments described in column 2 may be derived from 
the NCBI RefSeq Nucleotide Sequence Records Database (*.<?., those sequences including the 
designation "NM" or "NT") or the NCBI RefSeq Protein Sequence Records (z.e., those sequences 

15 including the designation "NP"). Alternatively, the polynucleotide fragments described in column 2 
may refer to assemblages of both cDNA and Genscan-predicted exons brought together by an "exon 
stitching" algorithm. For example, a polynucleotide sequence identified as 
¥L_XXXXXXJSt J ^N 2 JYYYYYJN B _N 4 represents a "stitched" sequence in which XXXXXX is the 
identification number of the cluster of sequences to which the algorithm was applied, and YYYYY is 

20 the number of the prediction generated by the algorithm, and N 1X3 _, if present, represent specific 
exons that may have been manually edited during analysis (See Example V). Alternatively, the 
polynucleotide fragments in column 2 may refer to assemblages of exons brought together by an 
"exon-stretching" algorithm. For example, a polynucleotide sequence identified as 
VlJQOOOOCjgAAAAA^BBBBJiJ^ is a "stretched" sequence, with XXXXXX being the Incyte 

25 project identification number, gAAAAA being the GenBank identification number of the human 
genomic sequence to which the "exon-stretching" algorithm was applied, gBBBBB being the 
GenBank identification number or NCBI RefSeq identification number of the nearest GenBank 
protein homolog, and N referring to specific exons (See Example V). In instances where a RefSeq 
sequence was used as a protein homolog for the "exon-stretching" algorithm, a RefSeq identifier 

30 (denoted by "NM," "NP," or "NT") may be used in place of the GenBank identifier (Le., gBBBBB). 

Alternatively, a prefix identifies component sequences that were hand-edited, predicted from 
genomic DNA sequences, or derived from a combination of sequence analysis methods. The 
following Table lists examples of component sequence prefixes and corresponding sequence analysis 
methods associated with the prefixes (see Example IV and Example V). 
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Prefix 


Type of analysis and/or examples of programs 


GNN, GFG, 
ENST 


Exon prediction from genomic sequences using, for example, 
GENSCAN (Stanford University, CA, USA) or FGENES 
(Computer Genomics Group, The Sanger Centre, Cambridge, UK). 


GBI 


Hand-edited analysis of genomic sequences. 


FL 


Stitched or stretched genomic sequences (see Example V). 


INCY 


Full length transcript and exon prediction from mapping of EST 
sequences to the genome. Genomic location and EST composition 
data are combined to predict the exons and resulting transcript. 



In some cases, Incyte cDNA coverage redundant with the sequence coverage shown in Table 
4 was obtained to confirm the final consensus polynucleotide sequence, but the relevant Incyte cDNA 

10 identification numbers are not shown. 

Table 5 shows the representative cDNA libraries for those full length polynucleotides which 
were assembled using Incyte cDNA sequences. The representative cDNA library is the Incyte cDNA 
library which is most frequently represented by the Incyte cDNA sequences which were used to 
assemble and confirm the above polynucleotides. The tissues and vectors which were used to 

15 construct the cDNA libraries shown in Table 5 are described in Table 6. 

The invention also encompasses REMAP variants, A preferred REMAP variant is one which 
. has at least about 80%, or alternatively at least about 90%, or even at least about 95% amino acid 
sequence identity to the REMAP amino acid sequence, and which contains at least one functional or 
structural characteristic of REMAP. 

20 Various embodiments also encompass polynucleotides which encode REMAP. In a 

particular embodiment, the invention encompasses a polynucleotide sequence comprising a sequence 
selected from the group consisting of SEQ ID NO:24-46, which encodes REMAP. The 
polynucleotide sequences of SEQ ID NO:24-46, as presented in the Sequence Listing, embrace the 
equivalent RNA sequences, wherein occurrences of the nitrogenous base thymine are replaced with 

25 uracil, and the sugar backbone is composed of ribose instead of deoxyribose. 

The invention also encompasses variants of a polynucleotide encoding REMAP. In 
particular, such a variant polynucleotide will have at least about 70%, or alternatively at least about 
85%, or even at least about 95% polynucleotide sequence identity to a polynucleotide encoding 
REMAP. A particular aspect of the invention encompasses a variant of a polynucleotide comprising 

30 a sequence selected from the group consisting of SEQ ID NO:24^6 which has at least about 70%, or 
alternatively at least about 85%, or even at least about 95% polynucleotide sequence identity to a 
nucleic acid sequence selected from the group consisting of SEQ ID NO:24-46. Any one of the 
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polynucleotide variants described above can encode a polypeptide which contains at least one 
functional or structural characteristic of REMAP. 

In addition, or in the alternative, a polynucleotide variant of the invention is a splice variant 
of a polynucleotide encoding REMAP. A splice variant may have portions which have significant 

5 sequence identity to a polynucleotide encoding REMAP, but will generally have a greater or lesser 
number of polynucleotides due to additions or deletions of blocks of sequence arising from alternate 
splicing of exons during mRNA processing. A splice variant may have less than about 70%, or 
alternatively less than about 60%, or alternatively less than about 50% polynucleotide sequence 
identity to a polynucleotide encoding REMAP over its entire length; however, portions of the splice 

10 variant will have at least about 70%, or alternatively at least about 85%, or alternatively at least about 
95%, or alternatively 100% polynucleotide sequence identity to portions of the polynucleotide 
encoding REMAP. For example, a polynucleotide comprising a sequence of SEQ ID NO:30 and a 
polynucleotide comprising a sequence of SEQ ID NO:46 are splice variants of each other; and a 
polynucleotide comprising a sequence of SEQ ID NO:31 and a polynucleotide comprising a sequence 

15 of SEQ ID NO:32 are splice variants of each other. Any one of the splice variants described above 
can encode a polypeptide which contains at least one functional or structural characteristic of 
REMAP. 

It will be appreciated by those skilled in the art that as a result of the degeneracy of the 
genetic code, a multitude of polynucleotide sequences encoding REMAP, some bearing minimal 
20 similarity to the polynucleotide sequences of any known and naturally occurring gene, may be 
produced. Thus, the invention contemplates each and every possible variation of polynucleotide 
sequence that could be made by selecting combinations based on possible codon choices. These 
combinations are made in accordance with the standard triplet genetic code as applied to the 
polynucleotide sequence of naturally occurring REMAP, and all such variations are to be considered 
25 as being specifically disclosed. 

Although polynucleotides which encode REMAP and its variants are generally capable of 
hybridizing to polynucleotides encoding naturally occurring REMAP under appropriately selected 
conditions of stringency, it may be advantageous to produce polynucleotides encoding REMAP or its 
derivatives possessing a substantially different codon usage, e.g., inclusion of non-naturally occurring 
30 codons. Codons may be selected to increase the rate at which expression of the peptide occurs in a 
particular prokaryotic or eukaryotic host in accordance with the frequency with which particular 
codons are utilized by the host. Other reasons for substantially altering the nucleotide sequence 
encoding REMAP and its derivatives without altering the encoded amino acid sequences include the 
production of RNA transcripts having more desirable properties, such as a greater half-life, than 
35 transcripts produced from the naturally occurring sequence. 
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The invention also encompasses production of polynucleotides which encode REMAP and 
REMAP derivatives, or fragments thereof, entirely by synthetic chemistry. After production, the 
synthetic polynucleotide may be inserted into any of the many available expression vectors and cell 
systems using reagents well known in the art. Moreover, synthetic chemistry may be used to 
5 introduce mutations into a polynucleotide encoding REMAP or any fragment thereof. 

Embodiments of the invention can also include polynucleotides that are capable of 
hybridizing to the claimed polynucleotides, and, in particular, to those having the sequences shown in 
SEQ ID NO:24-46 and fragments thereof, under various conditions of stringency (Wahl, G.M. and 
S.L. Berger (1987) Methods Enzymol. 152:399-407; Kimmel, A.R. (1987) Methods Enzymol. 
10 152:507-5 1 1). Hybridization conditions, including annealing and wash conditions, are described in 
"Definitions." 

Methods for DNA sequencing are well known in the art and may be used to practice any of 
the embodiments of the invention. The methods may employ such enzymes as the Klenow fragment 
of DNA polymerase I, SEQUENASE (US Biochemical, Cleveland OH), Taq polymerase (Applied 

15 Biosystems), thermostable T7 polymerase (Amersham Biosciences, Piscataway NJ), or combinations 
of polymerases and proofreading exonucleases such as those found in the ELONGASE amplification 
system (hivitrogen, Carlsbad CA). Preferably, sequence preparation is automated with machines such 
as the MICROLAB 2200 liquid transfer system (Hamilton, Reno NV), PTC200 thermal cycler (MJ 
Research, Watertown MA) and ABI CATALYST 800 thermal cycler (Applied Biosystems). 

20 Sequencing is then carried out using either the ABI 373 or 377 DNA sequencing system (Applied 
Biosystems), the MEGABACE 1000 DNA sequencing system (Amersham Biosciences), or other 
systems known in the art. The resulting sequences are analyzed using a variety of algorithms which 
are well known in the art (Ausubel et aL, supra, ch. 7; Meyers, R.A. (1995) Molecular Biology and 
Biotechnology , Wiley VCH, New York NY, pp. 856-853). 

25 The nucleic acids encoding REMAP may be extended utilizing a partial nucleotide sequence 

and employing various PCR-based methods known in the art to detect upstream sequences, such as 
promoters and regulatory elements. For example, one method which may be employed, 
restriction-site PCR, uses universal and nested primers to amplify unknown sequence from genomic 
DNA within a cloning vector (Sarkar, G. (1993) PCR Methods Applic. 2:318-322). Another method, 

30 inverse PCR, uses primers that extend in divergent directions to amplify unknown sequence from a 
circularized template. The template is derived from restriction fragments comprising a known 
genomic locus and surrounding sequences (Triglia, T. et al. (1988) Nucleic Acids Res. 16:8186). A 
third method, capture PCR, involves PCR amplification of DNA fragments adjacent to known 
sequences in human and yeast artificial chromosome DNA (Lagerstrom, M. et al. (1991) PCR 

35 Methods Applic. 1:111-119). In this method, multiple restriction enzyme digestions and ligations 
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may be used to insert an engineered double-stranded sequence into a region of unknown sequence 
before performing PCR. Other methods which may be used to retrieve unknown sequences are 
known in the art (Parker, J.D. et al. (1991) Nucleic Acids Res. 19:3055-3060). Additionally, one may 
use PCR, nested primers, and PROMOTERFINDER libraries (Clontech, Palo Alto CA) to walk 
5 genomic DNA. This procedure avoids the need to screen libraries and is useful in finding intron/exon 
junctions. For all PCR-based methods, primers may be designed using commercially available 
software, such as OLIGO 4.06 primer analysis software (National Biosciences, Plymouth MN) or 
another appropriate program, to be about 22 to 30 nucleotides in length, to have a GC content of 
about 50% or more, and to anneal to the template at temperatures of about 68°C to 72°C. 
10 When screening for full length cDNAs, it is preferable to use libraries that have been 

size-selected to include larger cDNAs. In addition, random-primed libraries, which often include 
sequences containing the 5' regions of genes, are preferable for situations in which an oligo d(T) 
library does not yield a full-length cDNA. Genomic libraries may be useful for extension of sequence 
into 5' non-transcribed regulatory regions. 
15 Capillary electrophoresis systems which are commercially available may be used to analyze 

the size or confirm the nucleotide sequence of sequencing or PCR products. In particular, capillary 
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide- 
specific, laser-stimulated fluorescent dyes, and a charge coupled device camera for detection of the 
emitted wavelengths. Output/light intensity may be converted to electrical signal using appropriate 
20 software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the entire 
process from loading of samples to computer analysis and electronic data display may be computer 
controlled. Capillary electrophoresis is especially preferable for sequencing small DNA fragments 
which may be present in limited amounts in a particular sample. 

In another embodiment of the invention, polynucleotides or fragments thereof which encode 
25 REMAP may be cloned in recombinant DNA molecules that direct expression of REMAP, or 

fragments or functional equivalents thereof, in appropriate host cells. Due to the inherent degeneracy 
of the genetic code, other polynucleotides which encode substantially the same or a functionally 
equivalent polypeptides may be produced and used to express REMAP. 

The polynucleotides of the invention can be engineered using methods generally known in the 
30 art in order to alter REMAP-encoding sequences for a variety of purposes including, but not limited 
to, modification of the cloning, processing, and/or expression of the gene product. DNA shuffling by 
random fragmentation and PCR reassembly of gene fragments and synthetic oligonucleotides may be 
used to engineer the nucleotide sequences. For example, oligonucleotide-mediated site-directed 
mutagenesis may be used to introduce mutations that create new restriction sites, alter glycosylation 
35 patterns, change codon preference, produce splice variants, and so forth. 
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The nucleotides of the present invention may be subjected to DNA shuffling techniques such 
as MOLECULARJBREEDING (Maxygen Inc., Santa Clara CA; described in U.S. Patent No. 
5,837,458; Chang, C.-C. et al. (1999) Nat. Biotechnol. 17:793-797; Christians, F.C. et al. (1999) Nat. 
Biotechnol. 17:259-264; and Crameri, A. et al. (1996) Nat. Biotechnol. 14:315-319) to alter or 

5 improve the biological properties of REMAP, such as its biological or enzymatic activity or its ability 
to bind to other molecules or compounds. DNA shuffling is a process by which a library of gene 
variants is produced using PCR-mediated recombination of gene fragments. The library is then 
subjected to selection or screening procedures that identify those gene variants with the desired 
properties. These preferred variants may then be pooled and further subjected to recursive rounds of 

10 DNA shuffling and selection/screening. Thus, genetic diversity is created through "artificial" 

breeding and rapid molecular evolution. For example, fragments of a single gene containing random 
point mutations may be recombined, screened, and then reshuffled until the desired properties are 
optimized. Alternatively, fragments of a given gene may be recombined with fragments of 
homologous genes in the same gene family, either from the same or different species, thereby 

15 maximizing the genetic diversity of multiple naturally occurring genes in a directed and controllable 
manner. 

In another embodiment, polynucleotides encoding REMAP may be synthesized, in whole or 
in part, using one or more chemical methods well known in the art (Caruthers, M.H. et al. (1980) 
Nucleic Acids Symp. Ser. 7:215-223; Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232). 

20 Alternatively, REMAP itself or a fragment thereof may be synthesized using chemical methods 

known in the art. For example, peptide synthesis can be performed using various solution-phase or 
solid-phase techniques (Creighton, T. (1984) Proteins, Structures and Molecular Properties , WH 
Freeman, New York NY, pp. 55-60; Roberge, J.Y. et al. (1995) Science 269:202-204). Automated 
synthesis may be achieved using the ABI 431 A peptide synthesizer (Applied Biosystems). 

25 Additionally, the amino acid sequence of REMAP, or any j>art thereof, may be altered during direct 
synthesis and/or combined with sequences from other proteins, or any part thereof, to produce a 
variant polypeptide or a polypeptide having a sequence of a naturally occurring polypeptide. 

The peptide may be substantially purified by preparative high performance liquid 
chromatography (Chiez, R.M. andRZ. Regnier (1990) Methods Enzymol. 182:392-421). The 

30 composition of the synthetic peptides may be confirmed by amino acid analysis or by sequencing. 
(Creighton, supra, pp. 28-53). 

In order to express a biologically active REMAP, the polynucleotides encoding REMAP or 
derivatives thereof may be inserted into an appropriate expression vector, i.e., a vector which contains 
the necessary elements for transcriptional and translational control of the inserted coding sequence in 

35 a suitable host. These elements include regulatory sequences, such as enhancers, constitutive and 
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inducible promoters, and 5' and 3 'untranslated regions in the vector and in polynucleotides encoding 
REMAP. Such elements may vary in their strength and specificity. Specific initiation signals may 
also be used to achieve more efficient translation of polynucleotides encoding REMAP. Such signals 
include the ATG initiation codon and adjacent sequences, e.g. the Kozak sequence. In cases where a 

5 polynucleotide sequence encoding REMAP and its initiation codon and upstream regulatory 
sequences are inserted into the appropriate expression vector, no additional transcriptional or 
translational control signals may be needed. However, in cases where only coding sequence, or a 
fragment thereof, is inserted, exogenous translational control signals including an in-frame ATG 
initiation codon should be provided by the vector. Exogenous translational elements and initiation 

10 codons may be of various origins, both natural and synthetic. The efficiency of expression may be 
enhanced by the inclusion of enhancers appropriate for the particular host cell system used (Scharf, 
D. et al. (1994) Results Probl. Cell Differ. 20:125-162). 

Methods which are well known to those skilled in the art may be used to construct expression 
vectors containing polynucleotides encoding REMAP and appropriate transcriptional and 

15 translational control elements. These methods include in vitro recombinant DNA techniques, 
synthetic techniques, and in vivo genetic recombination (Sambrook, J. et al. (1989) Molecular 
Cloning, A Laboratory Manual . Cold Spring Harbor Press, Plainview NY, ch. 4, 8, and 16-17; 
Ausubel et al., supra, ch. 1, 3, and 15). 

A variety of expression vector/host systems may be utilized to contain and express 

20 polynucleotides encoding REMAP. These include, but are not limited to, microorganisms such as 
bacteria transformed with recombinant bacteriophage, plasmid, or cosmid DNA expression vectors; 
yeast transformed with yeast expression vectors; insect cell systems infected with viral expression 
vectors (e.g., baculovirus); plant cell systems transformed with viral expression vectors (e.g., 
cauliflower mosaic virus, CaMV, or tobacco mosaic virus, TMV) or with bacterial expression vectors 

25 (e.g., Ti or pBR322 plasmids); or animal cell systems (Sambrook, supra; Ausubel et al., supra; Van 
Heeke, G. and S.M. Schuster (1989) J. Biol. Chem. 264:5503-5509; Engelhard, E.K. et al. (1994) 
Proc. Nad. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; 
Takamatsu, N. (1987) EMBO J. 6:307-31 1; The McGraw Hill Yearbook of Science and Technology 
(1992) McGraw Hill, New York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. 

30 Sci. USA 81:3655-3659; Harrington, J J. et al. (1997) Nat. Genet. 15:345-355). Expression vectors 
derived from retroviruses, adenoviruses, or herpes or vaccinia viruses, or from various bacterial 
plasmids, may be used for delivery of polynucleotides to the targeted organ, tissue, or cell population 
(Di Nicola, M. et al. (1998) Cancer Gen. Ther. 5:350-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci. 
USA 90:6340-6344; Buller, R.M. et al. (1985) Nature 317:813-815; McGregor, D.P. et al. (1994) 
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Mol. Immunol. 31:219-226; Verma, I.M. and N. Somia (1997) Nature 389:239-242). The invention 
is not limited by the host cell employed. 

In bacterial systems, a number of cloning and expression vectors may be selected depending 
upon the use intended for polynucleotides encoding REMAP. For example, routine cloning, 

5 subcloning, and propagation of polynucleotides encoding REMAP can be achieved using a 
multifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT1 
plasmid (Invitrogen). Ligation of polynucleotides encoding REMAP into the vector's multiple 
cloning site disrupts the lacL gene, allowing a colorimetric screening procedure for identification of 
transformed bacteria containing recombinant molecules. In addition, these vectors may be useful for 

10 in vitro transcription, dideoxy sequencing, single strand rescue with helper phage, and creation of 
nested deletions in the cloned sequence (Van Heeke, G. and S.M. Schuster (1989) J. Biol. Chem. 
264:5503-5509). When large quantities of REMAP are needed, e.g. for the production of antibodies, 
vectors which direct high level expression of REMAP may be used. For example, vectors containing 
the strong, inducible SP6 or T7 bacteriophage promoter may be used. 

15 Yeast expression systems may be used for production of REMAP. A number of vectors 

containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH 
promoters, may be used in the yeast Saccharomyces cerevisiae or Pichia pastoris. In addition, such 
vectors direct either the secretion or intracellular retention of expressed proteins and enable 
integration of foreign polynucleotide sequences into the host genome for stable propagation (Ausubel 

20 et al., supra\ Bitter, G.A. et al. (1987) Methods Enzymol. 153:516-544; Scorer, C.A et al. (1994) 
Bio/Technology 12:181-184). 

Plant systems may also be used for expression of REMAP. Transcription of polynucleotides 
encoding REMAP may be driven by viral promoters, e.g., the 35S and 19S promoters of CaMV used 
alone or in combination with the omega leader sequence fromTMV (Takamatsu, N. (1987) EMBO J. 

25 6:307-3 11). Alternatively, plant promoters such as the small subunit of RUBISCO or heat shock 
promoters may be used (Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie, R. et al. (1984) 
Science 224:838-843; Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105). These 
constructs can be introduced into plant cells by direct DNA transformation or pathogen-mediated 
transfection (The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New 

30 York NY, pp. 191-196). 

In mammalian cells, a number of viral-based expression systems may be utilized. In cases 
where an adenovirus is used as an expression vector, polynucleotides encoding REMAP may be 
ligated into an adenovirus transcription/translation complex consisting of the late promoter and 
tripartite leader sequence. Insertion in a non-essential El or E3 region of the viral genome may be 

35 used to obtain infective virus which expresses REMAP in host cells (Logan, J. and T. Shenk (1984) 
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Proc. Natl. Acad. Sci. USA 81:3655-3659). In addition, transcription enhancers, such as the Rous 
sarcoma virus (RSV) enhancer, may be used to increase expression in mammalian host cells. SV40 
or EB V-based vectors may also be used for high-level protein expression. 

Human artificial chromosomes (HACs) may also be employed to deliver larger fragments of 
5 DNA than can be contained in and expressed from a plasmid. HACs of about 6 kb to 10 Mb are 
constructed and delivered via conventional delivery methods (liposomes, polycationic amino 
polymers, or vesicles) for therapeutic purposes (Harrington, JJ. et al. (1997) Nat. Genet. 15:345-355). 

For long term production of recombinant proteins in mammalian systems, stable expression 
of REMAP in cell lines is preferred. For example, polynucleotides encoding REMAP can be 
10 transformed into cell lines using expression vectors which may contain viral origins of replication 
and/or endogenous expression elements and a selectable marker gene on the same or on a separate 
vector. Following the introduction of the vector, cells may be allowed to grow for about 1 to 2 days 
in enriched media before being switched to selective media. The purpose of the selectable marker is 
to confer resistance to a selective agent, and its presence allows growth and recovery of cells which 
15 successfully express the introduced sequences. Resistant clones of stably transformed cells may be 
propagated using tissue culture techniques appropriate to the cell type. 

Any number of selection systems may be used to recover transformed cell lines. These 
include, but are not limited to, the herpes simplex virus thymidine kinase and adenine 
phosphoribosyltransferase genes, for use in tk and apr cells, respectively (Wigler, M. et al. (1977) 
20 Cell 11:223-232; Lowy, L et al. (1980) CeU 22:817-823). Also, antimetabolite, antibiotic, or 

herbicide resistance can be used as the basis for selection. For example, dhfr confers resistance to 
methotrexate; neo confers resistance to the aminoglycosides neomycin and G-418; and als and pat 
confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively (Wigler, M. et 
al. (1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. et al. (1981) J. Mol. Biol. 
25 150:1-14). Additional selectable genes have been described, e.g., trpB and hisD, which alter cellular 
requirements for metabolites (Hartman, S.C. and R.C. Mulligan (1988) Proc. Natl. Acad. Sci. USA 
85:8047-8051). Visible markers, e.g., anthocyanins, green fluorescent proteins (GFP; Clontech), p- 
glucuronidase and its substrate p-glucuronide, or luciferase and its substrate luciferin may be used. 
These markers can be used not only to identify transformants, but also to quantify the amount of 
30 transient or stable protein expression attributable to a specific vector system (Rhodes, C.A. (1995) 
Methods Mol. Biol. 55:121-131). 

Although the presence/absence of marker gene expression suggests that the gene of interest is 
also present, the presence and expression of the gene may need to be confirmed. For example, if the 
sequence encoding REMAP is inserted within a marker gene sequence, transformed cells containing 
35 polynucleotides encoding REMAP can be identified by the absence of marker gene function. 
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Alternatively, a marker gene can be placed in tandem with a sequence encoding REMAP under the 
control of a single promoter. Expression of the marker gene in response to induction or selection 
usually indicates expression of the tandem gene as well- 
In general, host cells that contain the polynucleotide encoding REMAP and that express 
5 REMAP may be identified by a variety of procedures known to those of skill in the art. These 
procedures include, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PCR 
amplification, and protein bioassay or immunoassay techniques which include membrane, solution, or 
chip based technologies for the detection and/or quantification of nucleic acid or protein sequences. 
Immunological methods for detecting and measuring the expression of REMAP using either 
10 specific polyclonal or monoclonal antibodies are known in the art. Examples of such techniques 
include enzyme-linked immunosorbent assays (ELLS As), radioimmunoassays (RIAs), and 
fluorescence activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizing 
monoclonal antibodies reactive to two non-interfering epitopes on REMAP is preferred, but a 
competitive binding assay may be employed. These and other assays are well known in the art 
15 (Hampton, R. et al. (1990) Serological Methods, a Laboratory Manual , APS Press, St. Paul MN, Sect. 
IV; Coligan, J.E. et al. (1997) Current Protocols in Im munology. Greene Pub. Associates and Wiley- 
Interscience, New York NY; Pound, J.D. (1998) Immunochemical Protocols , Humana Press, Totowa 
NJ). 

A wide variety of labels and conjugation techniques are known by those skilled in the art and 
20 may be used in various nucleic acid and amino acid assays. Means for producing labeled 

hybridization or PCR probes for detecting sequences related to polynucleotides encoding REMAP 
include oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide. 
Alternatively, polynucleotides encoding REMAP, or any fragments thereof, may be cloned into a 
vector for the production of an mRNA probe. Such vectors are known in the art, are commercially 
25 available, and may be used to synthesize RNA probes in vitro by addition of an appropriate RNA 
polymerase such as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted 
using a variety of commercially available kits, such as those provided by Amersham Biosciences, 
Promega (Madison WI), and US Biochemical. Suitable reporter molecules or labels which may be 
used for ease of detection include radionuclides, enzymes, fluorescent, chemiluminescent, or 
30 chromogenic agents, as well as substrates, cofactors, inhibitors, magnetic particles, and the like. 

Host cells transformed with polynucleotides encoding REMAP may be cultured under 
conditions suitable for the expression and recovery of the protein from cell culture. The protein 
produced by a transformed cell may be secreted or retained intracellularly depending on the sequence 
and/or the vector used. As will be understood by those of skill in the art, expression vectors 
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containing polynucleotides which encode REMAP may be designed to contain signal sequences 
which direct secretion of REMAP through a prokaryotic or eukaryotic cell membrane. 

In addition, a host cell strain may be chosen for its ability to modulate expression of the 
inserted polynucleotides or to process the expressed protein in the desired fashion. Such 

5 modifications of the polypeptide include, but are not limited to, acetylation, carboxylation, 

glycosylation, phosphorylation, lipidation, and acylation. Post-translational processing which cleaves 
a "prepro" or "pro" form of the protein may also be used to specify protein targeting, folding, and/or 
activity. Different host cells which have specific cellular machinery and characteristic mechanisms 
for post-translational activities (e.g., CHO, HeLa, MDCK, HEK293, and WI38) are available from the 

10 American Type Culture Collection (ATCC, Manassas VA) and may be chosen to ensure the correct 
modification and processing of the foreign protein. 

In another embodiment of the invention, natural, modified, or recombinant polynucleotides 
encoding REMAP may be ligated to a heterologous sequence resulting in translation of a fusion 
protein in any of the aforementioned host systems. For example, a chimeric REMAP protein 

15 containing a heterologous moiety that can be recognized by a commercially available antibody may 
facilitate the screening of peptide libraries for inhibitors of REMAP activity. Heterologous protein 
and peptide moieties may also facilitate purification of fusion proteins using commercially available 
affinity matrices. Such moieties include, but are not limited to, glutathione S-transf erase (GST), 
maltose binding protein (MBP), thioredoxin (Trx), calmodulin binding peptide (CBP), 6-His, FLAG, 

20 c-myc, and hemagglutinin (HA). GST, MBP, Trx, CBP, and 6-His enable purification of their 

cognate fusion proteins on immobilized glutathione, maltose, phenylarsine oxide, calmodulin, and 
metal-chelate resins, respectively. FLAG, c-myc, and hemagglutinin (HA) enable immunoaffinity 
purification of fusion proteins using commercially available monoclonal and polyclonal antibodies 
that specifically recognize these epitope tags. A fusion protein may also be engineered to contain a 

25 proteolytic cleavage site located between the REMAP encoding sequence and the heterologous 
protein sequence, so that REMAP may be cleaved away from the heterologous moiety following 
purification. Methods for fusion protein expression and purification are discussed in Ausubel et al. 
(supra, ch. 10 and 16). A variety of commercially available kits may also be used to facilitate 
expression and purification of fusion proteins. 

30 In another embodiment, synthesis of radiolabeled REMAP may be achieved in vitro using the 

TNT rabbit reticulocyte lysate or wheat germ extract system (Promega). These systems couple 
transcription and translation of protein-coding sequences operably associated with the T7, T3, or SP6 
promoters. Translation takes place in the presence of a radiolabeled amino acid precursor, for 
example, 35 S -methionine. 
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REMAP, fragments of REMAP, or variants of REMAP may be used to screen for compounds 
that specifically bind to REMAP. One or more test compounds may be screened for specific binding 
to REMAP. In various embodiments, 1, 2, 3, 4, 5, 10, 20, 50, 100, or 200 test compounds can be 
screened for specific binding to REMAP. Examples of test compounds can include antibodies, 

5 anticalins, oligonucleotides, proteins (e.g., ligands or receptors), or small molecules. 

In related embodiments, variants of REMAP can be used to screen for binding of test 
compounds, such as antibodies, to REMAP, a variant of REMAP, or a combination of REMAP 
and/or one or more variants REMAP. In an embodiment, a variant of REMAP can be used to screen 
for compounds that bind to a variant of REMAP, but not to REMAP having the exact sequence of a 

10 sequence of SEQ ID NO: 1-23. REMAP variants used to perform such screening can have a range of 
about 50% to about 99% sequence identity to REMAP, with various embodiments having 60%, 70%, 
75%, 80%, 85%, 90%, and 95% sequence identity. 

In an embodiment, a compound identified in a screen for specific binding to REMAP can be 
closely related to the natural ligand of REMAP, e.g., a ligand or fragment thereof, a natural substrate, 

15 a structural or functional mimetic, or a natural binding partner (Coligan, J.E. et al. (1991) Current 
Protocols in Immunology 1(2): Chapter 5). In another embodiment, the compound thus identified can 
be a natural ligand of a receptor REMAP (Howard, A.D. et al. (2001) Trends Pharmacol. Sci.22: 132- 
140; Wise, A. et al. (2002) Drug Discovery Today 7:235-246). 

In other embodiments, a compound identified in a screen for specific binding to REMAP can 

20 be closely related to the natural receptor to which REMAP binds, at least a fragment of the receptor, 
or a fragment of the receptor including all or a portion of the ligand binding site or binding pocket 
For example, the compound may be a receptor for REMAP which is capable of propagating a signal, 
or a decoy receptor for REMAP which is not capable of propagating a signal (Ashkenazi, A. and 
V.M. Divit (1999) Curr. Opin. Cell Biol. 11:255-260; Mantovani, A. et al. (2001) Trends Immunol. 

25 22:328-336). The compound can be rationally designed using known techniques. Examples of such 
techniques include those used to construct the compound etanercept (ENBREL; Immunex Corp., 
Seattle WA), which is efficacious for treating rheumatoid arthritis in humans. Etanercept is an 
engineered p75 tumor necrosis factor (TNF) receptor dimer linked to the Fc portion of human IgG l 
(Taylor, P.C. etal. (2001) Curr. Opin. Immunol. 13:611-616). 

30 In one embodiment, two or more antibodies having similar or, alternatively, different 

specificities can be screened for specific binding to REMAP, fragments of REMAP, or variants of 
REMAP. The binding specificity of the antibodies thus screened can thereby be selected to identify 
particular fragments or variants of REMAP. In one embodiment, an antibody can be selected such 
that its binding specificity allows for preferential identification of specific fragments or variants of 

35 REMAP. In another embodiment, an antibody can be selected such that its binding specificity allows 
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for preferential diagnosis of a specific disease or condition having increased, decreased, or otherwise 
abnormal production of REMAP. 

In an embodiment, anticalins can be screened for specific binding to REMAP, fragments of 
REMAP, or variants of REMAP. Anticalins are hgand-binding proteins that have been constructed 
based on a lipocalin scaffold (Weiss, G.A. and H.B. Lowman (2000) Chem. Biol. 7.R177-R184; 
Skerra, A. (2001) J. Biotechnol. 74:257-275). The protein architecture of lipocalins can include a 
beta-barrel having eight antiparallel beta-strands, which supports four loops at its open end. These 
loops form the natural ligand-binding site of the lipocalins, a site which can be re-engineered in vitro 
by amino acid substitutions to impart novel binding specificities. The amino acid substitutions can be 
made using methods known in the art or described herein, and can include conservative substitutions 
(e.g., substitutions that do not alter binding specificity) or substitutions that modestly, moderately, or 
significantly alter binding specificity. 

In one embodiment, screening for compounds which specifically bind to, stimulate, or inhibit 
REMAP involves producing appropriate cells which express REMAP, either as a secreted protein or 
15 on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. coli. 
Cells expressing REMAP or cell membrane fractions which contain REMAP are then contacted with 
a test compound and binding, stimulation, or inhibition of activity of either REMAP or the compound 
is analyzed. 

An assay may simply test binding of a test compound to the polypeptide, wherein binding is 
20 detected by a fluorophore, radioisotope, enzyme conjugate, or other detectable label. For example, 
the assay may comprise the steps of combining at least one test compound with REMAP, either in 
solution or affixed to a solid support, and detecting the binding of REMAP to the compound. 
Alternatively, the assay may detect or measure binding of a test compound in the presence of a 
labeled competitor. Additionally, the assay may be carried out using cell-free preparations, chemical 
libraries, or natural product mixtures, and the test compound(s) may be free in solution or affixed to a 
solid support. 

An assay can be used to assess the ability of a compound to bind to its natural ligand and/or 
to inhibit the binding of its natural ligand to its natural receptors. Examples of such assays include 
radio-labeling assays such as those described in U.S. Patent No. 5,914,236 and U.S. Patent No. 
30 6,372,724. In a related embodiment, one or more amino acid substitutions can be introduced into a 
polypeptide compound (such as a receptor) to improve or alter its ability to bind to its natural ligands 
(Matthews, D.J. and LA. Wells. (1994) Chem. Biol. 1:25-30). In another related embodiment, one or 
more amino acid substitutions can be introduced into a polypeptide compound (such as a ligand) to 
improve or alter its ability to bind to its natural receptors (Cunningham, B.C. and J.A. Wells (1991) 



25 
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Proc. Natl. Acad. Sci. USA 88:3407-3411; Lowman, H.B. et al. (1991) J. Biol. Chem. 266:10982- 
10988). 

REMAP, fragments of REMAP, or variants of REMAP may be used to screen for compounds 
that modulate the activity of REMAP. Such compounds may include agonists, antagonists, or partial 

5 or inverse agonists. In one embodiment, an assay is performed under conditions permissive for 
REMAP activity, wherein REMAP is combined with at least one test compound, and the activity of 
REMAP in the presence of a test compound is compared with the activity of REMAP in the absence 
of the test compound. A change in the activity of REMAP in the presence of the test compound is 
indicative of a compound that modulates the activity of REMAP. Alternatively, a test compound is 

10 combined with an in vitro or cell-free system comprising REMAP under conditions suitable for 
REMAP activity, and the assay is performed. In either of these assays, a test compound which 
modulates the activity of REMAP may do so indirectly and need not come in direct contact with the 
test compound. At least one and up to a plurality of test compounds may be screened. 

In another embodiment, polynucleotides encoding REMAP or their mammalian homologs 

15 may be "knocked out" in an animal model system using homologous recombination in embryonic 

stem (ES) cells. Such techniques are well known in the art and are useful for the generation of animal 
models of human disease (see, e.g., U.S. Patent No. 5,175,383 and U.S. Patent No. 5,767,337). For 
example, mouse ES cells, such as the mouse 129/SvJ cell line, are derived from the early mouse 
embryo and grown in culture. The ES cells are transformed with a vector containing the gene of 

20 interest disrupted by a marker gene, e.g., the neomycin phosphotransferase gene (neo\ Capecchi, M.R. 
(1989) Science 244: 1288-1292). The vector integrates into the corresponding region of the host 
genome by homologous recombination. Alternatively, homologous recombination takes place using 
the Cre-loxP system to knockout a gene of interest in a tissue- or developmental stage-specific 
manner (Marth, J.D. (1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic Acids 

25 Res. 25:4323-4330). Transformed ES cells are identified and microinjected into mouse cell 

blastocysts such as those from the C57BL/6 mouse strain. The blastocysts are surgically transferred 
to pseudopregnant dams, and the resulting chimeric progeny are genotyped and bred to produce 
heterozygous or homozygous strains. Transgenic animals thus generated may be tested with potential 
therapeutic or toxic agents. 

30 Polynucleotides encoding REMAP may also be manipulated in vitro in ES cells derived from 

human blastocysts. Human ES cells have the potential to differentiate into at least eight separate cell 
lineages including endoderm, mesoderm, and ectodermal cell types. These cell lineages differentiate 
into, for example, neural cells, hematopoietic lineages, and cardiomyocytes (Thomson, J.A. et al. 
(1998) Science 282:1145-1147). 
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Polynucleotides encoding REMAP can also be used to create "knockin" humanized animals 
(pigs) or transgenic animals (mice or rats) to model human disease. With knockin technology, a 
region of a polynucleotide encoding REMAP is injected into animal ES cells, and the injected 
sequence integrates into the animal cell genome. Transformed cells are injected into blastulae, and 
the blastulae are implanted as described above. Transgenic progeny or inbred lines are studied and 
treated with potential pharmaceutical agents to obtain information on treatment of a human disease. 
Alternatively, a mammal inbred to overexpress REMAP, e.g., by secreting REMAP in its milk, may 
also serve as a convenient source of that protein (Janne, J. et al. (1998) Biotechnol. Annu. Rev. 4:55- 
74). 
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THERAPEUTICS 

Chemical and structural similarity, e.g., in the context of sequences and motifs, exists 
between regions of REMAP and receptors and membrane-associated proteins. In addition, examples 
of tissues expressing REMAP can be found in Table 6 and can also be found in Example XI. 

5 Therefore, REMAP appears to play a role in cell proliferative, autoirnmime/inflammatory, renal, 
neurological, cardiovascular, metabolic, developmental, endocrine, muscle, gastrointestinal, lipid 
metabolism, and transport disorders, and viral infections. In the treatment of disorders associated 
with increased REMAP expression or activity, it is desirable to decrease the expression or activity of 
REMAP. In the treatment of disorders associated with decreased REMAP expression or activity, it is 

10 desirable to increase the expression or activity of REMAP. 

Therefore, in one embodiment, REMAP or a fragment or derivative thereof may be 
administered to a subject to treat or prevent a disorder associated with decreased expression or 
activity of REMAP. Examples of such disorders include, but are not limited to, Examples of such 
disorders include, but are not limited to, a cell proliferative disorder such as actinic keratosis, 

15 arteriosclerosis, atherosclerosis, bursitis, cirrhosis, hepatitis, mixed connective tissue disease 
(MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, 
primary thrombocythemia, and cancers including adenocarcinoma, leukemia, lymphoma, melanoma, 
myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, 
bone marrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, 

20 lung, muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, 
thymus, thyroid, and uterus; an autoimmune/inflammatory disorder such as acquired 
immunodeficiency syndrome (AIDS), Addison's disease, adult respiratory distress syndrome, 
allergies, ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoimmune 
hemolytic anemia, autoimmune thyroiditis, autoimmune polyendocrinopathy-candidiasis-ectodermal 

25 dystrophy (APECED), bronchitis, cholecystitis, contact dermatitis, Crohn's disease, atopic dermatitis, 
dermatomyositis, diabetes mellitus, emphysema, episodic lymphopenia with lymphocytotoxins, 
erythroblastosis fetalis, erythema nodosum, atrophic gastritis, glomerulonephritis, Goodpasture's 
syndrome, gout, Graves' disease, Hashimoto's thyroiditis, hypereosinophilia, irritable bowel 
syndrome, multiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation, 

30 osteoarthritis, osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter's syndrome, rheumatoid 
arthritis, scleroderma, Sjogren's syndrome, systemic anaphylaxis, systemic lupus erythematosus, 
systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner syndrome, 
complications of cancer, hemodialysis, and extracorporeal circulation, viral, bacterial, fungal, 
parasitic, protozoal, and helminthic infections, and trauma; a renal disorder such as renal amyloidosis, 

35 hypertension, primary aldosteronism, Addison's disease, renal failure, glomerulonephritis, chronic 
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glomerulonephritis, tubulointerstitial nephritis, a cystic disorder of the kidney, a dysplastic 
malformation such as polycystic disease, renal dysplasias, and cortical or medullary cysts, an 
inherited polycystic renal disease (PRD), such as recessive and autosomal dominant PRD, medullary 
cystic disease, medullary sponge kidney and tubular dysplasia, Alport's syndrome, a non-renal cancer 
5 which affects renal physiology, such as a bronchogenic tumor of the lung or a tumor of the basal 
region of the brain, multiple myeloma, an adenocarcinoma of the kidney, metastatic renal carcinoma, 
any functional or morphologic change in the kidney produced by any pharmaceutical, chemical, or 
biological agent ingested, injected, inhaled, or absorbed such as a heavy metal, an antibiotic, an 
analgesic, a solvent, an oxalosis-inducing agent, an anticancer drug, a herbicide, and an antiepileptic; 
10 a neurological disorder such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral 

neoplasms, Alzheimer's disease, Pick's disease, Huntington's disease, dementia, Parkinson's disease 
and other extrapyramidal disorders, amyotrophic lateral sclerosis and other motor neuron disorders, 
progressive neural muscular atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and 
other demyelinating diseases, bacterial and viral meningitis, brain abscess, subdural empyema, 
15 epidural abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral central 
nervous system disease, prion diseases including kuru, Creutzfeldt- Jakob disease, and Gerstmann- 
Straussler-Scheinker syndrome, fatal familial insomnia, nutritional and metabolic diseases of the 
nervous system, neurofibromatosis, tuberous sclerosis, cerebelloretinal hemangioblastomatosis, 
encephalotrigeminal syndrome, mental retardation and other developmental disorders of the central 
20 nervous system, cerebral palsy, neuroskeletal disorders, autonomic nervous system disorders, cranial 
nerve disorders, spinal cord diseases, muscular dystrophy and other neuromuscular disorders, 
peripheral nervous system disorders, dermatomyositis and polymyositis, inherited, metabolic, 
endocrine, and toxic myopathies, myasthenia gravis, periodic paralysis, mental disorders including 
mood, anxiety, and schizophrenic disorders, seasonal affective disorder (SAD), akathesia, amnesia, 
25 catatonia, diabetic neuropathy, tardive dyskinesia, dystonias, paranoid psychoses, postherpetic 

neuralgia, Tourette's disorder, progressive supranuclear palsy, corticobasal degeneration, and familial 
frontotemporal dementia; a cardiovascular disorder such as arteriovenous fistula, atherosclerosis, 
hypertension, vasculitis, Raynaud's disease, aneurysms, arterial dissections, varicose veins, 
thrombophlebitis and phlebothrombosis, vascular tumors, complications of thrombolysis, balloon 
30 angioplasty, vascular replacement, and coronary artery bypass graft surgery, congestive heart failure, 
ischemic heart disease, angina pectoris, myocardial infarction, hypertensive heart disease, 
degenerative valvular heart disease, calcific aortic valve stenosis, congenitally bicuspid aortic valve, 
mitral annular calcification, mitral valve prolapse, rheumatic fever and rheumatic heart disease, 
infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis of systemic lupus 
35 erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart 
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disease, congenital heart disease, and complications of cardiac transplantation; a metabolic disorder 
such as Addison's disease, cerebrotendinous xanthomatosis, congenital adrenal hyperplasia, coumarin 
resistance, cystic fibrosis, fatty hepatocirrhosis, fructose- 1,6-diphosphatase deficiency, galactosemia, 
goiter, glucagonoma, glycogen storage diseases, hereditary fructose intolerance, hyperadrenalism, 

5 hypoadrenalism, hyperparathyroidism, hypoparathyroidism, hypercholesterolemia, hyperthyroidism, 
hypoglycemia, hypothyroidism, hyperlipidemia, hyperlipemia, lipid myopathies, lipodystrophies, 
lysosomal storage diseases, mannosidosis, neuraminidase deficiency, obesity, osteoporosis, 
phenylketonuria, pseudovitamin D-deficiency rickets, disorders of carbohydrate metabolism such as 
congenital type II dyserythropoietic anemia, diabetes, insulin-dependent diabetes mellitus, 

10 non-insulin-dependent diabetes mellitus, galactose epimerase deficiency, glycogen storage diseases, 
lysosomal storage diseases, fructosuria, pentosuria, and inherited abnormalities of pyruvate 
metabolism, disorders of lipid metabolism such as fatty liver, cholestasis, primary biliary cirrhosis, 
carnitine deficiency, carnitine palmitoyltransferase deficiency, myoadenylate deaminase deficiency, 
hypertriglyceridemia, lipid storage disorders such Fabry's disease, Gaucher's disease, Niemann- 

15 Pick's disease, metachromatic leukodystrophy, adrenoleukodystrophy, GM 2 gangliosidosis, and 
ceroid lipofuscinosis, abetalipoproteinemia, Tangier disease, hyperlipoproteinemia, lipodystrophy, 
lipomatoses, acute panniculitis, disseminated fat necrosis, adiposis dolorosa, lipoid adrenal 
hyperplasia, minimal change disease, lipomas, atherosclerosis, hypercholesterolemia, 
hypercholesterolemia with hypertriglyceridemia, primary hypoalphalipoproteinemia, hypothyroidism, 

20 renal disease, liver disease, lecithin: cholesterol acyltransferase deficiency, cerebrotendinous 
xanthomatosis, sitosterolemia, hypocholesterolemia, Tay-Sachs disease, SandhofPs disease, 
hyperlipidemia, hyperlipemia, and lipid myopathies, and disorders of copper metabolism such as 
Menke's disease, Wilson's disease, and Ehlers-Danlos syndrome type IX diabetes; a developmental 
disorder such as renal tubular acidosis, anemia, Cushing's syndrome, achondroplastic dwarfism, 

25 Duchenne and Becker muscular dystrophy, epilepsy, gonadal dysgenesis, WAGR syndrome (Wilms' 
tumor, aniridia, genitourinary abnormalities, and mental retardation), Smith-Magenis syndrome, 
myelodysplastic syndrome, hereditary mucoepithelial dysplasia, hereditary keratodermas, hereditary 
neuropathies such as Charcot-Marie-Tooth disease and neurofibromatosis, hypothyroidism, 
hydrocephalus, a seizure disorder such as Syndenham's chorea and cerebral palsy, spina bifida, 

30 anencephaly, craniorachischisis, congenital glaucoma, cataract, and sensorineural hearing loss; and 
an endocrine disorder such as a disorder of the hypothalamus and/or pituitary resulting from lesions 
such as a primary brain tumor, adenoma, infarction associated with pregnancy, hypophysectomy, 
aneurysm, vascular malformation, thrombosis, infection, immunological disorder, and complication 
due to head trauma, a disorder associated with hypopituitarism including hypogonadism, Sheehan 

35 syndrome, diabetes insipidus, Kallman's disease, Hand-Schuller-Christian disease, Letterer-Siwe 
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disease, sarcoidosis, empty sella syndrome, and dwarfism, a disorder associated with hyperpituitarism 
including acromegaly, giantism, and syndrome of inappropriate antidiuretic hormone (ADH) 
secretion (SIADH) often caused by benign adenoma, a disorder associated with hypothyroidism 
including goiter, myxedema, acute thyroiditis associated with bacterial infection, subacute thyroiditis 
5 associated with viral infection, autoimmune thyroiditis (Hashimoto's disease), and cretinism, a 
disorder associated with hyperthyroidism including thyrotoxicosis and its various forms, Grave's 
disease, pretibial myxedema, toxic multinodular goiter, thyroid carcinoma, and Plummer's disease, a 
disorder associated with hyperparathyroidism including Conn disease (chronic hypercalemia), a 
pancreatic disorder such as Type I or Type H diabetes mellitus and associated complications, a 
10 disorder associated with the adrenals such as hyperplasia, carcinoma, or adenoma of the adrenal 
cortex, hypertension associated with alkalosis, amyloidosis, hypokalemia, Cushing's disease, 
Liddle's syndrome, and Arnold-Healy-Gordon syndrome, pheochromocytoma tumors, and Addison's 
disease, a disorder associated with gonadal steroid hormones such as: in women, abnormal prolactin 
production, infertility, endometriosis, perturbation of the menstrual cycle, polycystic ovarian disease, 
15 hyperprolactinemia, isolated gonadotropin deficiency, amenorrhea, galactorrhea, hermaphroditism, 
hirsutism and virilization, breast cancer, and, in post-menopausal women, osteoporosis, and, in men, 
Leydig cell deficiency, male climacteric phase, and germinal cell aplasia, a hypergonadal disorder 
associated with Leydig cell tumors, androgen resistance associated with absence of androgen 
receptors, syndrome of 5 a-reductase, and gynecomastia; a muscle disorder such as Duchenne' s 
20 muscular dystrophy, Becker' s muscular dystrophy, myotonic dystrophy, central core disease, 

nemaline myopathy, centronuclear myopathy, lipid myopathy, mitochondrial myopathy, infectious 
myositis, polymyositis, dermatomyositis, inclusion body myositis, thyrotoxic myopathy, ethanol 
myopathy, angina, anaphylactic shock, arrhythmias, asthma, cardiovascular shock, Cushing's 
syndrome, hypertension, hypoglycemia, myocardial infarction, migraine, pheochromocytoma, and 
25 myopathies including encephalopathy, epilepsy, Kearns-Sayre syndrome, lactic acidosis, myoclonic 
disorder, ophthalmoplegia, and acid maltase deficiency (AMD, also known as Pompe's disease); a 
gastrointestinal disorder such as dysphagia, peptic esophagitis, esophageal spasm, esophageal 
stricture, esophageal carcinoma, dyspepsia, indigestion, gastritis, gastric carcinoma, anorexia, nausea, 
emesis, gastroparesis, antral or pyloric edema, abdominal angina, pyrosis, gastroenteritis, intestinal 
30 obstruction, infections of the intestinal tract, peptic ulcer, cholelithiasis, cholecystitis, cholestasis, 
pancreatitis, pancreatic carcinoma, biliary tract disease, hepatitis, hyperbUirubinemia, cirrhosis, 
passive congestion of the liver, hepatoma, infectious colitis, ulcerative colitis, ulcerative proctitis, 
Crohn's disease, Whipple's disease, Mallory-Weiss syndrome, colonic carcinoma, colonic 
obstruction, irritable bowel syndrome, short bowel syndrome, diarrhea, constipation, gastrointestinal 
35 hemorrhage, acquired immunodeficiency syndrome (AIDS) enteropathy, jaundice, hepatic 
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encephalopathy, hepatorenal syndrome, hepatic steatosis, hemochromatosis, Wilson's disease, alpha r 
antitrypsin deficiency, Reye's syndrome, primary sclerosing cholangitis, liver infarction, portal vein 
obstruction and thrombosis, centrilobular necrosis, peliosis hepatis, hepatic vein thrombosis, veno- 
occlusive disease, preeclampsia, eclampsia, acute fatty liver of pregnancy, intrahepatic cholestasis of 

5 pregnancy, and hepatic tumors including nodular hyperplasias, adenomas, and carcinomas; a disorder 
of lipid metabolism such as fatty liver, cholestasis, primary biliary cirrhosis, carnitine deficiency, 
carnitine palmitoyltransferase deficiency, myoadenylate deaminase deficiency, hypertriglyceridemia, 
lipid storage disorders such Fabry's disease, Gaucher' s disease, Niemann-Pick's disease, 
metachromatic leukodystrophy, adrenoleukodystrophy, GM 2 gangliosidosis, and ceroid 

10 lipofuscinosis, abetalipoproteinemia, Tangier disease, hyperlipoproteinemia, diabetes mellitus, 
lipodystrophy, lipomatoses, acute panniculitis, disseminated fat necrosis, adiposis dolorosa, lipoid 
adrenal hyperplasia, minimal change disease, lipomas, atherosclerosis, hypercholesterolemia, 
hypercholesterolemia with hypertriglyceridemia, primary hypoalphalipoproteinemia, hypothyroidism, 
renal disease, liver disease, lecithinrcholesterol acyltransferase deficiency, cerebrotendinous 

15 xanthomatosis, sitosterolemia, hypocholesterolemia, Tay-Sachs disease, Sandhoff s disease, 
hyperlipidemia, hyperlipemia, lipid myopathies, and obesity; and a transport disorder such as 
akinesia, amyotrophic lateral sclerosis, ataxia telangiectasia, cystic fibrosis, Becker's muscular 
dystrophy, Bell's palsy, Charcot-Marie Tooth disease, diabetes mellitus, diabetes insipidus, diabetic 
neuropathy, Duchenne muscular dystrophy, hyperkalemic periodic paralysis, normokalemic periodic 

20 paralysis, Parkinson's disease, malignant hyperthermia, multidrug resistance, myasthenia gravis, 
myotonic dystrophy, catatonia, tardive dyskinesia, dystonias, peripheral neuropathy, cerebral 
neoplasms, prostate cancer, cardiac disorders associated with transport, e.g., angina, bradyarrythmia, 
tachyarrythmia, hypertension, Long QT syndrome, myocarditis, cardiomyopathy, nemaline 
myopathy, centronuclear myopathy, lipid myopathy, mitochondrial myopathy, thyrotoxic myopathy, 

25 ethanol myopathy, dermatomyositis, inclusion body myositis, infectious myositis, polymyositis, 

neurological disorders associated with transport, e.g., Alzheimer's disease, amnesia, bipolar disorder, 
dementia, depression, epilepsy, Tourette's disorder, paranoid psychoses, and schizophrenia, and other 
disorders associated with transport, e.g., neurofibromatosis, postherpetic neuralgia, trigeminal 
neuropathy, sarcoidosis, sickle cell anemia, Wilson's disease, cataracts, infertility, pulmonary artery 

30 stenosis, sensorineural autosomal deafness, hyperglycemia, hypoglycemia, Grave's disease, goiter, 
Cushing's disease, Addison's disease, glucose-galactose malabsorption syndrome, 
hypercholesterolemia, adrenoleukodystrophy, Zellweger syndrome, Menkes disease, occipital horn 
syndrome, von Gierke disease, cystinuria, iminoglycinuria, Hartup disease, and Fanconi disease, and 
cancers including adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, 

35 teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, 
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breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, 
pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and 
uterus; and a viral infection such as those caused by adenoviruses (acute respiratory disease, 
pneumonia), arenaviruses (lymphocytic choriomeningitis), bunyaviruses (Hantavirus), coronaviruses 

5 (pneumonia, chronic bronchitis), hepadnaviruses (hepatitis), herpesviruses (herpes simplex virus, 
varicella-zoster virus, Epstein-Barr virus, cytomegalovirus), flaviviruses (yellow fever), 
orthomyxoviruses (influenza), papillomaviruses (cancer), paramyxoviruses (measles, mumps), 
picornoviruses (rhinovirus, poliovirus, coxsackie-virus), polyomaviruses (BK virus, JC virus), 
poxviruses (smallpox), reovirus (Colorado tick fever), retroviruses (human immunodeficiency virus, 

10 human T lymphotropic virus), rhabdoviruses (rabies), rotaviruses (gastroenteritis), and togaviruses 
(encephalitis, rubella). 

In another embodiment, a vector capable of expressing REMAP or a fragment or derivative 
thereof may be administered to a subject to treat or prevent a disorder associated with decreased 
expression or activity of REMAP including, but not limited to, those described above. 
15 In a further embodiment, a composition comprising a substantially purified REMAP in 

conjunction with a suitable pharmaceutical carrier may be administered to a subject to treat or prevent 
a disorder associated with decreased expression or activity of REMAP including, but not limited to, 
those provided above. 

In still another embodiment, an agonist which modulates the activity of REMAP may be 
20 administered to a subject to treat or prevent a disorder associated with decreased expression or 
activity of REMAP including, but not limited to, those listed above. 

In a further embodiment, an antagonist of REMAP may be administered to a subject to treat 
or prevent a disorder associated with increased expression or activity of REMAP. Examples of such 
disorders include, but are not limited to, those cell proliferative, autoimmune/inflammatory, renal, 
25 neurological, cardiovascular, metabolic, developmental, endocrine, muscle, gastrointestinal, lipid 

metabolism, and transport disorders, and viral infections described above. In one aspect, an antibody 
which specifically binds REMAP may be used directly as an antagonist or indirectly as a targeting or 
delivery mechanism for bringing a pharmaceutical agent to cells or tissues which express REMAP. 
In an additional embodiment, a vector expressing the complement of the polynucleotide 
30 encoding REMAP may be a<Jministered to a subject to treat or prevent a disorder associated with 
increased expression or activity of REMAP including, but not limited to, those described above. 

In other embodiments, any protein, agonist, antagonist, antibody, complementary sequence, 
or vector embodiments may be administered in combination with other appropriate therapeutic 
agents. Selection of the appropriate agents for use in combination therapy may be made by one of 
35 ordinary skill in the art, according to conventional pharmaceutical principles. The combination of 
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therapeutic agents may act synergistically to effect the treatment or prevention of the various 
disorders described above. Using this approach, one may be able to achieve therapeutic efficacy with 
lower dosages of each agent, thus reducing the potential for adverse side effects. 

An antagonist of REMAP may be produced using methods which are generally known in the 
5 art. In particular, purified REMAP may be used to produce antibodies or to screen libraries of 

pharmaceutical agents to identify those which specifically bind REMAP. Antibodies to REMAP may 
also be generated using methods that are well known in the art. Such antibodies may include, but are 
not limited to, polyclonal, monoclonal, chimeric, and single chain antibodies, Fab fragments, and 
fragments produced by a Fab expression library. Neutralizing antibodies (i.e., those which inhibit 
10 dimer formation) are generally preferred for therapeutic use. Single chain antibodies (e.g., from 

camels or llamas) may be potent enzyme inhibitors and may have advantages in the design of peptide 
mimetics, and in the development of immuno-adsorbents and biosensors (Muyldermans, S. (2001) J. 
Biotechnol. 74:277-302). 

For the production of antibodies, various hosts including goats, rabbits, rats, mice, camels, 
15 dromedaries, llamas, humans, and others may be immunized by injection with REMAP or with any 
fragment or oligopeptide thereof which has immunogenic properties. Depending on the host species, 
various adjuvants may be used to increase immunological response. Such adjuvants include, but are 
not limited to, Freund's, mineral gels such as aluminum hydroxide, and surface active substances such 
as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, KLH, and dinitrophenol. 
20 Among adjuvants used in humans, BCG (bacilli Calmette-Guerin) and Corynebacteiiwn parvum are 
especially preferable. 

It is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to 
REMAP have an amino acid sequence consisting of at least about 5 amino acids, and generally will 
consist of at least about 10 amino acids. It is also preferable that these oligopeptides, peptides, or 
25 fragments are identical to a portion of the amino acid sequence of the natural protein. Short stretches 
of REMAP amino acids may be fused with those of another protein, such as KLH, and antibodies to 
the chimeric molecule may be produced. 

Monoclonal antibodies to REMAP may be prepared using any technique which provides for 
the production of antibody molecules by continuous cell lines in culture. These include, but are not 
30 limited to, the hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridoma 
technique (Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et ai. (1985) J. Immunol. 
Methods 81:31-42; Cote, RJ. et al. (1983) Proc. Nad. Acad. Sci. USA 80:2026-2030; Cole, S.P. et al. 
(1984) Mol. Cell Biol. 62:109-120). 

# In addition, techniques developed for the production of "chimeric antibodies," such as the 
35 splicing of mouse antibody genes to human antibody genes to obtain a molecule with appropriate 
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antigen specificity and biological activity, can be used (Moirison, S.L. et al. (1984) Proc. Natl. Acad. 

Sci. USA 81:6851-6855; Neuberger, M.S. et al. (1984) Nature 312:604-608; Takeda, S. et al. (1985) 

Nature 314:452-454). Alternatively, techniques described for the production of single chain 

antibodies may be adapted, using methods known in the art, to produce REMAP-specific single chain 
5 antibodies. Antibodies with related specificity, but of distinct idiotypic composition, may be 

generated by chain shuffling from random combinatorial immunoglobulin libraries (Burton, D.R. 

(1991) Proc. Natl. Acad. Sci. USA 88:10134-10137). 

Antibodies may also be produced by inducing in vivo production in the lymphocyte 

population or by screening immunoglobulin libraries or panels of highly specific binding reagents as 
10 disclosed in the hterature (Orlandi, R. et al. (1989) Proc. Natl. Acad. Sci. USA 86:3833-3837; Winter, 

G. et al. (1991) Nature 349:293-299). 

Antibody fragments which contain specific binding sites for REMAP may also be generated. 

For example, such fragments include, but are not limited to, F(ab% fragments produced by pepsin 

digestion of the antibody molecule and Fab fragments generated by reducing the disulfide bridges of 
15 the F(ab')2 fragments. Alternatively, Fab expression libraries may be constructed to allow rapid and 

easy identification of monoclonal Fab fragments with the desired specificity (Huse, W.D. et al. (1989) 

Science 246:1275-1281). 

Various immunoassays may be used for screening to identify antibodies having the desired 
specificity. Numerous protocols for competitive binding or immunoradiometric assays using either 
20 polyclonal or monoclonal antibodies with established specificities are well known in the art. Such 
immunoassays typically involve the measurement of complex formation between REMAP and its 
specific antibody. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies 
reactive to two non-interfering REMAP epitopes is generally used, but a competitive binding assay 
may also be employed (Pound, supra). 
25 Various methods such as Scatchard analysis in conjunction with radioimmunoassay 

techniques may be used to assess the affinity of antibodies for REMAP. Affinity is expressed as an 
association constant, K,, which is defined as the molar concentration of REMAP-antibody complex 
divided by the molar concentrations of free antigen and free antibody under equilibrium conditions. 
The K, determined for a preparation of polyclonal antibodies, which are heterogeneous in their 
30 affinities for multiple REMAP epitopes, represents the average affinity, or avidity, of the antibodies 
for REMAP. The K a determined for a preparation of monoclonal antibodies, which are monospecific 
for a particular REMAP epitope, represents a true measure of affinity. High-affinity antibody 
preparations with K, ranging from about 10 9 to 10 12 L/mole are preferred for use in immunoassays in 
which the REMAP-antibody complex must withstand rigorous manipulations. Low-affinity antibody 
35 preparations with K, ranging from about 10 6 to 10 7 L/mole are preferred for use in 
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immunopurification and similar procedures which ultimately require dissociation of REMAP, 
preferably in active form, from the antibody (Catty, D. (1988) Antibodies, Volume h A Practical 
Approach , IRL Press, Washington DC; Liddell, J.E. and A. Cryer (1991) A Practical Guide to 
Monoclonal Antibodies , John Wiley & Sons, New York NY). 
5 The titer and avidity of polyclonal antibody preparations may be further evaluated to 

determine the quality and suitability of such preparations for certain downstream applications. For 
example, a polyclonal antibody preparation containing at least 1-2 mg specific antibody/ml, 
preferably 5-10 mg specific antibody/ml ? is generally employed in procedures requiring precipitation 
of REMAP-antibody complexes. Procedures for evaluating antibody specificity, titer, and avidity, 
10 and guidelines for antibody quality and usage in various applications, are generally available (Catty, 
supra-, Coligan et al., supra). 

In another embodiment of the invention, polynucleotides encoding REMAP, or any fragment 
or complement thereof, may be used for therapeutic purposes. In one aspect, modifications of gene 
expression can be achieved by designing complementary sequences or antisense molecules (DNA, 
15 RNA, PNA, or modified oligonucleotides) to the coding or regulatory regions of the gene encoding 
REMAP. Such technology is well known in the art, and antisense oligonucleotides or larger 
fragments can be designed from various locations along the coding or control regions of sequences 
encoding REMAP (Agrawal, S., ed. (1996) Antisense Therapeutics , Humana Press, Totawa NJ). 
In therapeutic use, any gene delivery system suitable for introduction of the antisense 
20 sequences into appropriate target cells can be used. Antisense sequences can be delivered 

intracellularly in the form of an expression plasmid which, upon transcription, produces a sequence 
complementary to at least a portion of the cellular sequence encoding the target protein (Slater, J.E. et 
al. (1998) J. Allergy Clin. Immunol. 102:469-475; Scanlon, K.J. et al. (1995) 9:1288-1296). 
Antisense sequences can also be introduced intracellularly through the use of viral vectors, such as 
25 retrovirus and adeno-associated virus vectors (Miller, A.D. (1990) Blood 76:271; Ausubel et al., 
supra; Uckert, W. and W. Walther (1994) Pharmacol. Ther. 63:323-347). Other gene delivery 
mechanisms include liposome-derived systems, artificial viral envelopes, and other systems known in 
the art (Rossi, JJ. (1995) Br. Med. Bull. 51:217-225; Boado, R J. et al. (1998) J. Pharm. Sci. 
87:1308-1315; Morris, M.C. et al. (1997) Nucleic Acids Res. 25:2730-2736). 
30 In another embodiment of the invention, polynucleotides encoding REMAP may be used for 

somatic or germline gene therapy. Gene therapy may be performed to (i) correct a genetic deficiency 
(e.g., in the cases of severe combined immunodeficiency (SCID)-Xl disease characterized by X- 
linked inheritance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined 
immunodeficiency syndrome associated with an inherited adenosine deaminase (ADA) deficiency 
35 (Blaese, R.M. et al. (1995) Science 270:475-480; Bordignon, C et al. (1995) Science 270:470-*75), 
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cystic fibrosis (Zabner, J. et al. (1993) Cell 75:207-216; Crystal, R.G. et al. (1995) Hum. Gene 
Therapy 6:643-666; Crystal, R.G. et al. (1995) Hum. Gene Therapy 6:667-703), thalassamias, familial 
hypercholesterolemia, and hemophilia resulting from Factor VIE or Factor IX deficiencies (Crystal, 
R.G. (1995) Science 270:404-410; Verma, I.M. and N. Somia (1997) Nature 389:239-242)), (ii) 
5 express a conditionally lethal gene product (e.g., in the case of cancers which result from unregulated 
cell proliferation), or (iii) express a protein which affords protection against intracellular parasites 
(e.g., against human retroviruses, such as human immunodeficiency virus (HIV) (Baltimore, D. 
(1988) Nature 335:395-396; Poeschla, E. et al. (1996) Proc. Natl. Acad. Sci. USA 93:11395-11399), 
hepatitis B or C virus (HBV, HCV); fungal parasites, such as Candida albicans and Paracoccidioides 
10 brasiliensis; and protozoan parasites such as Plasmodium falciparum and Trypanosoma cruzi). In the 
case where a genetic deficiency in REMAP expression or regulation causes disease, the expression of 
REMAP from an appropriate population of transduced cells may alleviate the clinical manifestations 
caused by the genetic deficiency. 

In a further embodiment of the invention, diseases or disorders caused by deficiencies in 
15 REMAP are treated by constructing mammalian expression vectors encoding REMAP and 

introducing these vectors by mechanical means into REMAP-deficient cells. Mechanical transfer 
technologies for use with cells in vivo or ex vitro include (i) direct DNA microinjection into 
individual cells, (ii) ballistic gold particle delivery, (iii) liposome-mediated transfection, (iv) receptor- 
mediated gene transfer, and (v) the use of DNA transposons (Morgan, R.A. and W.F. Anderson 
20 (1993) Annu. Rev. Biochem. 62:191-217; Ivies, Z. (1997) Cell 91:501-510; Boulay, J.-L. and H. 
Recipon (1998) Curr. Opin. Biotechnol. 9:445-450). 

Expression vectors that may be effective for the expression of REMAP include, but are not 
limited to, the PCDNA 3.1, EPITAG, PRCCMV2, PREP, PVAX, PCR2-TOPOTA vectors 
(Invitrogen, Carlsbad CA), PCMV-SCRIPT, PCMV-TAG, PEGSH/PERV (Stratagene, La Jolla CA), 
25 and PTET-OFF, PTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech, Palo Alto CA). REMAP 
may be expressed using (i) a constitutively active promoter, (e.g., from cytomegalovirus (CMV), 
Rous sarcoma virus (RSV), SV40 virus, thymidine kinase (TK), or p-actin genes), (ii) an inducible 
promoter (e.g., the tetracycline-regulated promoter (Gossen, M. and H. Bujard (1992) Proc. Natl. 
Acad. Sci. USA 89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, F.M.V. and 
30 H.M. Blau ( 1998) Curr. Opin. Biotechnol. 9:45 1-456), commercially available in the T-REX plasmid 
(Invitrogen)); the ecdysone-inducible promoter (available in the plasmids PVGRXR and PIND; 
Invitrogen); the FK506/rapamycin inducible promoter; or the RU486/mifepristone inducible promoter 
(Rossi, F.M.V. and H.M. Blau, supra)), or (iii) a tissue-specific promoter or the native promoter of 
the endogenous gene encoding REMAP from a normal individual. 
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Commercially available liposome transformation kits (e.g., the PERFECT LIPID 
TRANSFECTION KIT, available from Invitrogen) allow one with ordinary skill in the art to deliver 
polynucleotides to target cells in culture and require minimal effort to optimize experimental 
parameters. In the alternative, transformation is performed using the calcium phosphate method 

5 (Graham, F.L. and AJ. Eb (1973) Virology 52:456-467), or by electroporation (Neumann, E. et al. 
(1982) EMBO J. 1:841-845). The introduction of DNA to primary cells requires modification of 
these standardized mammalian transfection protocols. 

In another embodiment of the invention, diseases or disorders caused by genetic defects with 
respect to REMAP expression are treated by constructing a retrovirus vector consisting of (i) the 

10 polynucleotide encoding REMAP under the control of an independent promoter or the retrovirus long 
terminal repeat (LTR) promoter, (ii) appropriate RNA packaging signals, and (iii) a Rev-responsive 
element (RRE) along with additional retrovirus cw-acting RNA sequences and coding sequences 
required for efficient vector propagation. Retrovirus vectors (e.g., PFB and PFBNEO) are 
commercially available (Stratagene) and are based on published data (Riviere, I. et al. (1995) Proc. 

15 Natl. Acad. Sci. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in 
an appropriate vector producing cell line (VPCL) that expresses an envelope gene with a tropism for 
receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al. 
(1987) J. Virol. 61:1647-1650; Bender, M.A. et al. (1987) J. Virol. 61:1639-1646; Adam, M.A. and 
A.D. Miller (1988) J. Virol. 62:3802-3806; Dull, T. et al. (1998) J. Virol. 72:8463-8471; Zufferey, R. 

20 et al. (1998) J. Virol. 72:9873-9880). U.S. Patent No. 5,910,434 to Rigg ("Method for obtaining 
retrovirus packaging cell lines producing high transducing efficiency retroviral supernatant") 
discloses a method for obtaining retrovirus packaging cell lines and is hereby incorporated by 
reference. Propagation of retrovirus vectors, transduction of a population of cells (e.g., CD4 + T- 
cells), and the return of transduced cells to a patient are procedures well known to persons skilled in 

25 the art of gene therapy and have been well documented (Ranga, U. et al. (1997) J. Virol. 71:7020- 
7029; Bauer, G. et al. (1997) Blood 89:2259-2267; Bonyhadi, Mi. (1997) J. Virol. 71:4707-4716; 
Ranga, U. et al. (1998) Proc. Natl. Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:2283- 
2290). 

In an embodiment, an adenovirus-based gene therapy delivery system is used to deliver 
30 polynucleotides encoding REMAP to cells which have one or more genetic abnormalities with respect 
to the expression of REMAP. The construction and packaging of adenovirus-based vectors are well 
known to those with ordinary skill in the art. Replication defective adenovirus vectors have proven to 
be versatile for importing genes encoding immunoregulatory proteins into intact islets in the pancreas 
(Csete, M.E. et al. (1995) Transplantation 27:263-268). Potentially useful adenoviral vectors are 
35 described in U.S. Patent No. 5,707,618 to Armentano ("Adenovirus vectors for gene therapy"), 
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hereby incorporated by reference. For adenoviral vectors, see also Antinozzi, P.A. et al. (1999; Annu. 
Rev. Nutr. 19:511-544) and Verma, I.M. and N. Somia (1997; Nature 18:389:239-242). 

In another embodiment, a herpes-based, gene therapy delivery system is used to deliver 
polynucleotides encoding REMAP to target cells which have one or more genetic abnormalities with 
5 respect to the expression of REMAP. The use of herpes simplex virus (HS V)-based vectors may be 
especially valuable for introducing REMAP, to cells of the central nervous system, for which HSV has 
a tropism. The construction and packaging of herpes-based vectors are well known to those with 
ordinary skill in the art. A replication-competent herpes simplex virus (HSV) type 1-based vector has 
been used to deliver a reporter gene to the eyes of primates (Liu, X. et al. (1999) Exp. Eye Res. 
10 169:385-395). The construction of a HSV-1 virus vector has also been disclosed in detail in U.S. 
Patent No. 5,804,413 to DeLuca ("Herpes simplex virus strains for gene transfer"), which is hereby 
incorporated by reference. U.S. Patent No. 5,804,413 teaches the use of recombinant HSV d92 which 
consists of a genome containing at least one exogenous gene to be transferred to a cell under the 
control of the appropriate promoter for purposes including human gene therapy. Also taught by this 
15 patent are the construction and use of recombinant HSV strains deleted for ICP4, ICP27 and ICP22. 
For HSV vectors, see also Goins, W.F. et al. (1999; J. Virol. 73:519-532) and Xu, H. et al. (1994; 
Dev. Biol. 163:152-161). The manipulation of cloned herpesvirus sequences, the generation of 
recombinant virus following the transfection of multiple plasmids containing different segments of 
the large herpesvirus genomes, the growth and propagation of herpesvirus, and the infection of cells 
20 with herpesvirus are techniques well known to those of ordinary skill in the art. 

In another embodiment, an alphavirus (positive, single-stranded RNA virus) vector is used to 
deliver polynucleotides encoding REMAP to target cells. The biology of the prototypic alphavirus, 
Semliki Forest Virus (SFV), has been studied extensively and gene transfer vectors have been based 
on the SFV genome (Garoff, H. and K.-J. Li (1998) Curr. Opin. Biotechnol. 9:464-469). During 
25 alphavirus RNA replication, a subgenomic RNA is generated that normally encodes the viral capsid 
proteins. This subgenomic RNA replicates to higher levels than the full length genomic RNA, 
resulting in the overproduction of capsid proteins relative to the viral proteins with enzymatic activity 
(e.g., protease and polymerase). Similarly, inserting the coding sequence for REMAP into the 
alphavirus genome in place of the capsid-coding region results in the production of a large number of 
30 REMAP-coding RNAs and the synthesis of high levels of REMAP in vector transduced cells. While 
alphavirus infection is typically associated with cell lysis within a few days, the ability to establish a 
persistent infection in hamster normal kidney cells (BHK-21) with a variant of Sindbis virus (SIN) 
indicates that the lytic replication of alphaviruses can be altered to suit the needs of the gene therapy 
application (Dryga, S.A. et al. (1997) Virology 228:74-83). The wide host range of alphaviruses will 
35 allow the introduction of REMAP into a variety of cell types. The specific transduction of a subset of 
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cells in a population may require the sorting of cells prior to transduction. The methods of 
manipulating infectious cDNA clones of alphaviruses, performing alphavirus cDNA and RNA 
transfections, and performing alphavirus infections, are well known to those with ordinary skill in the 
art. 

5 Oligonucleotides derived from the transcription initiation site, e.g., between about positions 

-10 and +10 from the start site, may also be employed to inhibit gene expression. Similarly, 
inhibition can be achieved using triple helix base-pairing methodology. Triple helix pairing is useful 
because it causes inhibition of the ability of the double helix to open sufficiently for the binding of 
polymerases, transcription factors, or regulatory molecules. Recent therapeutic advances using 

10 triplex DNA have been described in the literature (Gee, J.E. et al. (1994) in Huber, B.E. and B.L Carr, 
Molecular and Immunologic Approaches , Futura Publishing, Mt. Kisco NY, pp. 163-177). A 
complementary sequence or antisense molecule may also be designed to block translation of mRNA 
by preventing the transcript from binding to ribosomes. 

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage of 

15 RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the ribozyme 
molecule to complementary target RNA, followed by endonucleolytic cleavage. For example, 
engineered hammerhead motif ribozyme molecules may specifically and efficiently catalyze 
endonucleolytic cleavage of RNA molecules encoding REMAP. 

Specific ribozyme cleavage sites within any potential RNA target are initially identified by 

20 scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA, 
GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 ribonucleotides, 
corresponding to the region of the target gene containing the cleavage site, may be evaluated for 
secondary structural features which may render the oligonucleotide inoperable. The suitability of 
candidate targets may also be evaluated by testing accessibility to hybridization with complementary 

25 oligonucleotides using ribonuclease protection assays. 

Complementary ribonucleic acid molecules and ribozymes may be prepared by any method 
known in the art for the synthesis of nucleic acid molecules. These include techniques for chemically 
synthesizing oligonucleotides such as solid phase phosphoramidite chemical synthesis. Alternatively, 
RNA molecules may be generated by in vitro and in vivo transcription of DNA molecules encoding 

30 REMAP. Such DNA sequences may be incorporated into a wide variety of vectors with suitable 

RNA polymerase promoters such as T7 or SP6. Alternatively, these cDNA constructs that synthesize 
complementary RNA, constitutively or inducibly, can be introduced into cell lines, cells, or tissues. 

RNA molecules may be modified to increase intracellular stability and half-life. Possible 
modifications include, but are not limited to, the addition of flanking sequences at the 5' and/or 3' 

35 ends of the molecule, or the use of phosphorothioate or 2* O-methyl rather than phosphodiesterase 
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linkages within the backbone of the molecule. This concept is inherent in the production of PNAs 
and can be extended in all of these molecules by the inclusion of nontraditional bases such as inosine, 
queosine, and wybutosine, as well as acetyl-, methyl-, thio-, and similarly modified forms of adenine, 
cytidine, guanine, thymine, and uridine which are not as easily recognized by endogenous 
5 endonucleases. 

An additional embodiment of the invention encompasses a method for screening for a 
compound which is effective in altering expression of a polynucleotide encoding REMAP. 
Compounds which may be effective in altering expression of a specific polynucleotide may include, 
but are not limited to, oligonucleotides, antisense oligonucleotides, triple helix-forming 
10 oligonucleotides, transcription factors and other polypeptide transcriptional regulators, and non- 
macromolecular chemical entities which are capable of interacting with specific polynucleotide 
sequences. Effective compounds may alter polynucleotide expression by acting as either inhibitors or 
promoters of polynucleotide expression. Thus, in the treatment of disorders associated with increased 
REMAP expression or activity, a compound which specifically inhibits expression of the 
15 polynucleotide encoding REMAP may be therapeutically useful, and in the treatment of disorders 
associated with decreased REMAP expression or activity, a compound which specifically promotes 
expression of the polynucleotide encoding REMAP may be therapeutically useful. 

At least one, and up to a plurality, of test compounds may be screened for effectiveness in 
altering expression of a specific polynucleotide. A test compound may be obtained by any method 
20 commonly known in the art, including chemical modification of a compound known to be effective in 
altering polynucleotide expression; selection from an existing, commercially-available or proprietary 
library of naturally-occurring or non-natural chemical compounds; rational design of a compound 
based on chemical and/or structural properties of the target polynucleotide; and selection from a 
library of chemical compounds created combinatorially or randomly. A sample comprising a 
25 polynucleotide encoding REMAP is exposed to at least one test compound thus obtained. The 
sample may comprise, for example, an intact or permeabilized cell, or an in vitro cell-free or 
reconstituted biochemical system. Alterations in the expression of a polynucleotide encoding 
REMAP are assayed by any method commonly known in the art. Typically, the expression of a 
specific nucleotide is detected by hybridization with a probe having a nucleotide sequence 
30 complementary to the sequence of the polynucleotide encoding REMAP. The amount of 

hybridization may be quantified, thus forming the basis for a comparison of the expression of the 
polynucleotide both with and without exposure to one or more test compounds. Detection of a 
change in the expression of a polynucleotide exposed to a test compound indicates that the test 
compound is effective in altering the expression of the polynucleotide. A screen for a compound 
35 effective in altering expression of a specific polynucleotide can be carried out, for example, using a 
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Schizosaccharomyces pombe gene expression system (Atkins, D. et al. (1999) U.S. Patent No. 
5,932,435; Arndt, G.M. et al. (2000) Nucleic Acids Res. 28:E15) or a human cell line such as HeLa 
cell (Clarke, M.L. et al. (2000) Biochem. Biophys. Res. Commun. 268:8-13). A particular 
embodiment of the present invention involves screening a combinatorial library of oligonucleotides 
5 (such as deoxyribonucleotides, ribonucleotides, peptide nucleic acids, and modified oligonucleotides) 
for antisense activity against a specific polynucleotide sequence (Bruice, T.W. et al. (1997) U.S. 
Patent No. 5,686,242; Bruice, T.W. et al. (2000) U.S. Patent No. 6,022,691). 

Many methods for introducing vectors into cells or tissues are available and equally suitable 
for use in vivo, in vitro, and ex vivo. For ex vivo therapy, vectors may be introduced into stem cells 
10 taken from the patient and clonally propagated for autologous transplant back into that same patient. 
Delivery by transfection, by liposome injections, or by polycationic amino polymers may be achieved 
using methods which are well known in the art (Goldman, CK. et al. (1997) Nat. Biotechnol. 15:462- 
466). 

Any of the therapeutic methods described above may be applied to any subject in need of 
15 such therapy, including, for example, mammals such as humans, dogs, cats, cows, horses, rabbits, and 
monkeys. 

An additional embodiment of the invention relates to the administration of a composition 
which generally comprises an active ingredient formulated with a pharmaceutically acceptable 
excipient. Excipients may include, for example, sugars, starches, celluloses, gums, and proteins. 
20 Various formulations are commonly known and are thoroughly discussed in the latest edition of 
Remington's Pharmaceutical Sciences (Maack Publishing, Easton PA). Such compositions may 
consist of REMAP, antibodies to REMAP, and mimetics, agonists, antagonists, or inhibitors of . 
REMAP. 

The compositions utilized in this invention may be administered by any number of routes 
25 including, but not limited to, oral, intravenous, intramuscular, ihtra-arterial, intramedullary, 
intrathecal, intraventricular, pulmonary, transdermal, subcutaneous, intraperitoneal, intranasal, 
enteral, topical, sublingual, or rectal means. 

Compositions for pulmonary administration may be prepared in liquid or dry powder form. 
These compositions are generally aerosolized immediately prior to inhalation by the patient. In the 
30 case of small molecules (e.g. traditional low molecular weight organic drugs), aerosol delivery of 
fast-acting formulations is well-known in the art. In the case of macromolecules (e.g. larger peptides 
and proteins), recent developments in the field of pulmonary delivery via the alveolar region of the 
lung have enabled the practical delivery of drugs such as insulin to blood circulation (see, e.g., Patton, 
J.S. etal., U.S. Patent No. 5,997,848). Pulmonary delivery has the advantage of administration 
35 without needle injection, and obviates the need for potentially toxic penetration enhancers. 
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Compositions suitable for use in the invention include compositions wherein the active 
ingredients are contained in an effective amount to achieve the intended purpose. The determination 
of an effective dose is well within the capability of those skilled in the art. 

Specialized forms of compositions may be prepared for direct intracellular delivery of 
5 macromolecules comprising REMAP or fragments thereof. For example, liposome preparations 
containing a cell-impermeable macromolecule may promote cell fusion and intracellular delivery of 
the macromolecule. Alternatively, REMAP or a fragment thereof may be joined to a short cationic N- 
terminal portion from the HTV Tat-1 protein. Fusion proteins thus generated have been found to 
transduce into the cells of all tissues, including the brain, in a mouse model system (Schwarze, S.R. et 
10 al. (1999) Science 285: 1569-1572). 

For any compound, the therapeutically effective dose can be estimated initially either in cell 
culture assays, e.g., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs, 
monkeys, or pigs. An animal model may also be used to determine the appropriate concentration 
range and route of administration. Such information can then be used to determine useful doses and 
15 routes for administration in humans. 

A therapeutically effective dose refers to that amount of active ingredient, for example 
REMAP or fragments thereof, antibodies of REMAP, and agonists, antagonists or inhibitors of 
REMAP, which ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be 
determined by standard pharmaceutical procedures in cell cultures or with experimental animals, such 
20 as by calculating the ED 50 (the dose therapeutically effective in 50% of the population) or LD^ (the 
dose lethal to 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the 
therapeutic index, which can be expressed as the LD 5( /ED S0 ratio. Compositions which exhibit large 
therapeutic indices are preferred. The data obtained from cell culture assays and animal studies are 
used to formulate a range of dosage for human use. The dosage contained in such compositions is 
25 preferably within a range of circulating concentrations that includes the EDso with little or no toxicity. 
The dosage varies within this range depending upon the dosage form employed, the sensitivity of the 
patient, and the route of administration. 

The exact dosage will be determined by the practitioner, in light of factors related to the 
subject requiring treatment. Dosage and administration are adjusted to provide sufficient levels of the 
30 active moiety or to maintain the desired effect. Factors which may be taken into account include the 
severity of the disease state, the general health of the subject, the age, weight, and gender of the 
subject, time and frequency of administration, drug combinations), reaction sensitivities, and 
response to therapy. Long-acting compositions may be administered every 3 to 4 days, every week, 
or biweekly depending on the half-life and clearance rate of the particular formulation. 



89 



BNSDOCID: <WO„ 



0302722aA2_l > 



WO 03/027228 PCT/US02/22833 

Normal dosage amounts may vary from about 0. 1 yug to 100,000 /^g, up to a total dose of 
about 1 gram, depending upon the route of administration. Guidance as to particular dosages and 
methods of delivery is provided in the literature and generally available to practitioners in the art. 
Those skilled in the art will employ different formulations for nucleotides than for proteins or their 
5 inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particular cells, 
conditions, locations, etc. 
DIAGNOSTICS 

In another embodiment, antibodies which specifically bind REMAP may be used for the 
diagnosis of disorders characterized by expression of REMAP, or in assays to monitor patients being 

10 treated with REMAP or agonists, antagonists, or inhibitors of REMAP. Antibodies useful for 
diagnostic purposes may be prepared in the same manner as described above for therapeutics. 
Diagnostic assays for REMAP include methods which utilize the antibody and a label to detect 
REMAP in human body fluids or in extracts of cells or tissues. The antibodies may be used with or 
without modification, and may be labeled by covalent or non-covalent attachment of a reporter 

15 molecule. A wide variety of reporter molecules, several of which are described above, are known in 
the art and may be used. 

A variety of protocols for measuring REMAP, including ELISAs, RIAs, and FACS, are 
known in the art and provide a basis for diagnosing altered or abnormal levels of REMAP expression. 
Normal or standard values for REMAP expression are established by combining body fluids or cell 

20 extracts taken from normal mammalian subjects, for example, human subjects, with antibodies to 
REMAP under conditions suitable for complex formation. The amount of standard complex 
formation may be quantitated by various methods, such as photometric means. Quantities of REMAP 
expressed in subject, control, and disease samples from biopsied tissues are compared with the 
standard values. Deviation between standard and subject values establishes the parameters for 

25 diagnosing disease. 

In another embodiment of the invention, polynucleotides encoding REMAP may be used for 
diagnostic purposes. The polynucleotides which may be used include oligonucleotides, 
complementary RNA and DNA molecules, and PNAs. The polynucleotides may be used to detect 
and quantify gene expression in biopsied tissues in which expression of REMAP may be correlated 

30 with disease. The diagnostic assay may be used to determine absence, presence, and excess 

expression of REMAP, and to monitor regulation of REMAP levels during therapeutic intervention. 

In one aspect, hybridization with PCR probes which are capable of detecting polynucleotides, 
including genomic sequences, encoding REMAP or closely related molecules may be used to identify 
nucleic acid sequences which encode REMAP. The specificity of the probe, whether it is made from 

35 a highly specific region, e.g., the 5' regulatory region, or from a less specific region, e.g., a conserved 
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motif, and the stringency of the hybridization or amplification will determine whether the probe 
identifies only naturally occurring sequences encoding REMAP, allelic variants, or related sequences. 

Probes may also be used for the detection of related sequences, and may have at least 50% 
sequence identity to any of the REMAP encoding sequences. The hybridization probes of the subject 

5 invention may be DNA or RNA and may be derived from the sequence of SEQ ID NO:24-46 or from 
genomic sequences including promoters, enhancers, and introns of the REMAP gene. 

Means for producing specific hybridization probes for polynucleotides encoding REMAP 
include the cloning of polynucleotides encoding REMAP or REMAP derivatives into vectors for the 
production of mRNA probes. Such vectors are known in the art, are commercially available, and may 

10 be used to synthesize RNA probes in vitro by means of the addition of the appropriate RNA 

polymerases and the appropriate labeled nucleotides. Hybridization probes may be labeled by a 
variety of reporter groups, for example, by radionuclides such as 32 P or 35 S, or by enzymatic labels, 
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like. 

Polynucleotides encoding REMAP may be used for the diagnosis of disorders associated with 

15 expression of REMAP. Examples of such disorders include, but are not limited to, Examples of such 
disorders include, but are not limited to, a cell proliferative disorder such as actinic keratosis, 
arteriosclerosis, atherosclerosis, bursitis, cirrhosis, hepatitis, mixed connective tissue disease 
(MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, 
primary thrombocythemia, and cancers including adenocarcinoma, leukemia, lymphoma, melanoma, 

20 myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, 
bone* marrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, 
lung, muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, 
thymus, thyroid, and uterus; an autoimmune/inflammatory disorder such as acquired 
immunodeficiency syndrome (AIDS), Addison's disease, adult respiratory distress syndrome, 

25 allergies, ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoimmune 

hemolytic anemia, autoimmune thyroiditis, autoimmune polyendocrinopathy-candidiasis-ectodermal 
dystrophy (APECED), bronchitis, cholecystitis, contact dermatitis, Crohn's disease, atopic dermatitis, 
dermatomyositis, diabetes mellitus, emphysema, episodic lymphopenia with lymphocytotoxins, 
erythroblastosis fetalis, erythema nodosum, atrophic gastritis, glomerulonephritis, Goodpasture's 

30 syndrome, gout, Graves' disease, Hashimoto's thyroiditis, hypereosinophilia, irritable bowel 
syndrome, multiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation, 
osteoarthritis, osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter's syndrome, rheumatoid 
arthritis, scleroderma, Sjogren's syndrome, systemic anaphylaxis, systemic lupus erythematosus, 
systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner syndrome, 

35 complications of cancer, hemodialysis, and extracorporeal circulation, viral, bacterial, fungal, 
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parasitic, protozoal, and helminthic infections, and trauma; a renal disorder such as renal amyloidosis, 
hypertension, primary aldosteronism, Addison's disease, renal failure, glomerulonephritis, chronic 
glomerulonephritis, tubulointerstitial nephritis, a cystic disorder of the kidney, a dysplastic 
malformation such as polycystic disease, renal dysplasias, and cortical or medullary cysts, an 

5 inherited polycystic renal disease (PRD), such as recessive and autosomal dominant PRD, medullary 
cystic disease, medullary sponge kidney and tubular dysplasia, Alport's syndrome, a non-renal cancer 
which affects renal physiology, such as a bronchogenic tumor of the lung or a tumor of the basal 
region of the brain, multiple myeloma, an adenocarcinoma of the kidney, metastatic renal carcinoma, 
any functional or morphologic change in the kidney produced by any pharmaceutical, chemical, or 

10 biological agent ingested, injected, inhaled, or absorbed such as a heavy metal, an antibiotic, an 

analgesic, a solvent, an oxalosis-inducing agent, an anticancer drug, a herbicide, and an antiepileptic; 
a neurological disorder such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral 
neoplasms, Alzheimer's disease, Pick's disease, Huntington's disease, dementia, Parkinson's disease 
and odier extrapyramidal disorders, amyotrophic lateral sclerosis and other motor neuron disorders, 

15 progressive neural muscular atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and, 
other demyelinating diseases, bacterial and viral meningitis, brain abscess, subdural empyema, 
epidural abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral central 
nervous system disease, prion diseases including kuru, Creutzfeldt- Jakob disease, and Gerstmann- 
Straussler-Scheinker syndrome, fatal familial insomnia, nutritional and metabolic diseases of the 

20 nervous system, neurofibromatosis, tuberous sclerosis, cerebelloretinal hemangioblastomatosis, 

encephalotrigeminal syndrome, mental retardation and other developmental disorders of the central 
" nervous system, cerebral palsy, neuroskeletal disorders, autonomic nervous system disorders, cranial 
nerve disorders, spinal cord diseases, muscular dystrophy and other neuromuscular disorders, 
peripheral nervous system disorders, dermatomyositis and polymyositis, inherited, metabolic, 

25 endocrine, and toxic myopathies, myasthenia gravis, periodic paralysis, mental disorders including 
mood, anxiety, and schizophrenic disorders, seasonal affective disorder (SAD), akathesia, amnesia, 
catatonia, diabetic neuropathy, tardive dyskinesia, dystonias, paranoid psychoses, postherpetic 
neuralgia, Tourette's disorder, progressive supranuclear palsy, corticobasal degeneration, and familial 
frontotemporal dementia; a cardiovascular disorder such as arteriovenous fistula, atherosclerosis, 

30 hypertension, vasculitis, Raynaud's disease, aneurysms, arterial dissections, varicose veins, 

thrombophlebitis and phlebothrombosis, vascular tumors, complications of thrombolysis, balloon 
angioplasty, vascular replacement, and coronary artery bypass graft surgery, congestive heart failure, 
ischemic heart disease, angina pectoris, myocardial infarction, hypertensive heart disease, 
degenerative valvular heart disease, calcific aortic valve stenosis, congenitally bicuspid aortic valve, 

35 mitral annular calcification, mitral valve prolapse, rheumatic fever and rheumatic heart disease, 
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infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis of systemic lupus 
erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart 
disease, congenital heart disease, and complications of cardiac transplantation; a metabolic disorder 
such as Addison's disease, cerebrotendinous xanthomatosis, congenital adrenal hyperplasia, coumarin 
5 resistance, cystic fibrosis, fatty hepatocirrhosis, fructose- 1,6-diphosphatase deficiency, galactosemia, 
goiter, glucagonoma, glycogen storage diseases, hereditary fructose intolerance, hyperadrenalism, 
hypoadrenalism, hyperparathyroidism, hypoparathyroidism, hypercholesterolemia, hyperthyroidism, 
hypoglycemia, hypothyroidism, hyperUpidemia, hyperlipemia, lipid myopathies, lipodystrophies, 
lysosomal storage diseases, mannosidosis, neuraminidase deficiency, obesity, osteoporosis, 
10 phenylketonuria, pseudovitamin D-deficiency rickets, disorders of carbohydrate metabolism such as 
congenital type U dyserythropoietic anemia, diabetes, insulin-dependent diabetes mellitus, 
non-insulin-dependent diabetes mellitus, galactose epimerase deficiency, glycogen storage diseases, 
lysosomal storage diseases, fructosuria, pentosuria, and inherited abnormalities of pyruvate 
metabolism, disorders of lipid metabolism such as fatty liver, cholestasis, primary biliary cirrhosis, 
15 carnitine deficiency, carnitine palmitoyltransferase deficiency, myoadenylate deaminase deficiency, 
hypertriglyceridemia, lipid storage disorders such Fabry's disease, Gaucher's disease, Niemann- 
Pick's disease, metachromatic leukodystrophy, adrenoleukodystrophy, GM 2 gangliosidosis, and 
ceroid lipofuscinosis, abetalipoproteinemia, Tangier disease, hyperlipoproteinemia, lipodystrophy, 
lipomatoses, acute panniculitis, disseminated fat necrosis, adiposis dolorosa, lipoid adrenal 
20 hyperplasia, minimal change disease, lipomas, atherosclerosis, hypercholesterolemia, 

hypercholesterolemia with hypertriglyceridemia, primary hypoalphaupoproteinemia, hypothyroidism, 
renal disease, liver disease, lecithimcholesterol acyltransferase deficiency, cerebrotendinous 
xanthomatosis, sitosterolemia, hypocholesterolemia, Tay-Sachs disease, Sandhoff s disease, 
hyperlipidemia, hyperlipemia, and lipid myopathies, and disorders of copper metabolism such as 
25 Menke's disease, Wilson's disease, and Ehlers-Danlos syndrome type IX diabetes; a developmental 
disorder such as renal tubular acidosis, anemia, Cushing's syndrome, achondroplastic dwarfism, 
Duchenne and Becker muscular dystrophy, epilepsy, gonadal dysgenesis, WAGR syndrome (Wilms' 
tumor, aniridia, genitourinary abnormahties, and mental retardation), Smith-Magenis syndrome, 
myelodysplasia syndrome, hereditary myoepithelial dysplasia, hereditary keratodermas, hereditary 
30 neuropathies such as Charcot-Marie-Tooth disease and neurofibromatosis, hypothyroidism, 
hydrocephalus, a seizure disorder such as Sydenham's chorea and cerebral palsy, spina bifida, 
anencephaly, craniorachischisis, congenital glaucoma, cataract, and sensorineural hearing loss; and 
an endocrine disorder such as a disorder of the hypothalamus and/or pituitary resulting from lesions 
such as a primary brain tumor, adenoma, infarction associated with pregnancy, hypophysectomy, 
aneurysm, vascular malformation, thrombosis, infection, immunological disorder, and complication 



35 
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due to head trauma, a disorder associated with hypopituitarism including hypogonadism, Sheehan 
syndrome, diabetes insipidus, Kallman's disease, Hand-Schuller-Christian disease, Letterer-Siwe 
disease, sarcoidosis, empty sella syndrome, and dwarfism, a disorder associated with hyperpituitarism 
including acromegaly, giantism, and syndrome of inappropriate antidiuretic hormone (ADH) 

5 secretion (SIADH) often caused by benign adenoma, a disorder associated with hypothyroidism 

including goiter, myxedema, acute thyroiditis associated with bacterial infection, subacute thyroiditis 
associated with viral infection, autoimmune thyroiditis (Hashimoto's disease), and cretinism, a 
disorder associated with hyperthyroidism including thyrotoxicosis and its various forms, Grave's 
disease, pretibial myxedema, toxic multinodular goiter, thyroid carcinoma, and Plummer's disease, a 

10 disorder associated with hyperparathyroidism including Conn disease (chronic hypercalemia), a 
pancreatic disorder such as Type I or Type II diabetes mellitus and associated complications, a 
disorder associated with the adrenals such as hyperplasia, carcinoma, or adenoma of the adrenal 
cortex, hypertension associated with alkalosis, amyloidosis, hypokalemia, Cushing's disease, 
Liddle's syndrome, and Arnold-Healy-Gordon syndrome, pheochromocytoma tumors, and Addison's 

15 disease, a disorder associated with gonadal steroid hormones such as: in women, abnormal prolactin 
production, infertility, endometriosis, perturbation of the menstrual cycle, polycystic ovarian disease, 
hyperprolactinemia, isolated gonadotropin deficiency, amenorrhea, galactorrhea, hermaphroditism, 
hirsutism and virilization, breast cancer, and, in postmenopausal women, osteoporosis, and, in men, 
Leydig cell deficiency, male climacteric phase, and germinal cell aplasia, a hypergonadal disorder 

20 associated with Leydig cell tumors, androgen resistance associated with absence of androgen 
receptors, syndrome of 5 a-reductase, and gynecomastia; a muscle disorder such as Duchenne's 
muscular dystrophy, Becker's muscular dystrophy, myotonic dystrophy, central core disease, 
nemaline myopathy, centronuclear myopathy, lipid myopathy, mitochondrial myopathy, infectious 
myositis, polymyositis, dermatomyositis, inclusion body myositis, thyrotoxic myopathy, ethanol 

25 myopathy, angina, anaphylactic shock, arrhythmias, asthma, cardiovascular shock, Cushing's 

syndrome, hypertension, hypoglycemia, myocardial infarction, migraine, pheochromocytoma, and 
myopathies including encephalopathy, epilepsy, Kearns-Sayre syndrome, lactic acidosis, myoclonic 
disorder, ophthalmoplegia, and acid maltase deficiency (AMD, also known as Pompe's disease); a 
gastrointestinal disorder such as dysphagia, peptic esophagitis, esophageal spasm, esophageal 

30 stricture, esophageal carcinoma, dyspepsia, indigestion, gastritis, gastric carcinoma, anorexia, nausea, 
emesis, gastroparesis, antral or pyloric edema, abdominal angina, pyrosis, gastroenteritis, intestinal 
obstruction, infections of the intestinal tract, peptic ulcer, cholelithiasis, cholecystitis, cholestasis, 
pancreatitis, pancreatic carcinoma, biliary tract disease, hepatitis, hyperbilirubinemia, cirrhosis, 
passive congestion of the liver, hepatoma, infectious colitis, ulcerative colitis, ulcerative proctitis, 

35 Crohn's disease, Whipple's disease, Mallory-Weiss syndrome, colonic carcinoma, colonic 
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obstruction, irritable bowel syndrome, short bowel syndrome, diarrhea, constipation, gastrointestinal 
hemorrhage, acquired immunodeficiency syndrome (AIDS) enteropathy, jaundice, hepatic 
encephalopathy, hepatorenal syndrome, hepatic steatosis, hemochromatosis, Wilson's disease, alpha r 
antitrypsin deficiency, Reye's syndrome, primary sclerosing cholangitis, liver infarction, portal vein 
5 obstruction and thrombosis, centrilobular necrosis, peliosis hepatis, hepatic vein thrombosis, veno- 
occlusive disease, preeclampsia, eclampsia, acute fatty liver of pregnancy, intrahepatic cholestasis of 
pregnancy, and hepatic tumors including nodular hyperplasias, adenomas, and carcinomas; a disorder 
of lipid metabolism such as fatty liver, cholestasis, primary biliary cirrhosis, carnitine deficiency, 
carnitine palmitoyltransferase deficiency, myoadenylate deaminase deficiency, hypertriglyceridemia, 
10 lipid storage disorders suchFabry's disease, Gaucher's disease, Niemann-Pick' s disease, 
metachromatic leukodystrophy, adrenoleukodystrophy, GM 2 gangliosidosis, and ceroid 
Upofuscinosis, abetalipoproteinemia, Tangier disease, hyperhpoproteinemia, diabetes mellitus, 
lipodystrophy, lipomatoses, acute panniculitis, disseminated fat necrosis, adiposis dolorosa, lipoid 
adrenal hyperplasia, minimal change disease, lipomas, atherosclerosis, hypercholesterolemia, 
15 hypercholesterolemia with hypertriglyceridemia, primary hypoalphaUpoproteinemia, hypothyroidism, 
renal disease, liver disease, lecithimcholesterol acyltransferase deficiency, cerebrotendinous 
xanthomatosis, sitosterolemia, hypocholesterolemia, Tay-Sachs disease, Sandhoff s disease, 
hyperlipidemia, hyperlipemia, lipid myopathies, and obesity; and a transport disorder such as 
akinesia, amyotrophic lateral sclerosis, ataxia telangiectasia, cystic fibrosis, Becker's muscular 
20 dystrophy, Bell's palsy, Charcot-Marie Tooth disease, diabetes mellitus, diabetes insipidus, diabetic 
neuropathy, Duchenne muscular dystrophy, hyperkalemic periodic paralysis, normokalemic periodic 
paralysis, Parkinson's disease, malignant hyperthermia, multidrug resistance, myasthenia gravis, 
myotonic dystrophy, catatonia, tardive dyskinesia, dystonias, peripheral neuropathy, cerebral 
neoplasms, prostate cancer, cardiac disorders associated with transport, e.g., angina, bradyarrythmia, 
25 tachyarrythmia, hypertension, Long QT syndrome, myocarditis, cardiomyopathy, nemaline 

myopathy, centronuclear myopathy, lipid myopathy, mitochondrial myopathy, thyrotoxic myopathy, 
ethanol myopathy, dermatomyositis, inclusion body myositis, infectious myositis, polymyositis, 
neurological disorders associated with transport, e.g., Alzheimer's disease, amnesia, bipolar disorder, 
dementia, depression, epilepsy, Tourette's disorder, paranoid psychoses, and schizophrenia, and other 
30 disorders associated with transport, eg., neurofibromatosis, postherpetic neuralgia, trigeminal 

neuropathy, sarcoidosis, sickle cell anemia, Wilson's disease, cataracts, infertility, pulmonary artery 
stenosis, sensorineural autosomal deafness, hyperglycemia, hypoglycemia, Grave's disease, goiter, 
Cushing's disease, Addison's disease, glucose-galactose malabsorption syndrome, 
hypercholesterolemia, adrenoleukodystrophy, Zellweger syndrome, Menkes disease, occipital hom 
35 syndrome, von Gierke disease, cystinuria, iminoglycinuria, Hartup disease, and Fanconi disease, and 
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cancers including adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, 
teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, 
breast^ cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, 
pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and 
5 uterus; and a viral infection such as those caused by adenoviruses (acute respiratory disease, 

pneumonia), arenaviruses (lymphocytic choriomeningitis), bunyaviruses (Hantavirus), coronaviruses 
(pneumonia, chronic bronchitis), hepadnaviruses (hepatitis), herpesviruses (herpes simplex virus, 
varicella-zoster virus, Epstein-Barr virus, cytomegalovirus), flaviviruses (yellow fever), 
orthomyxoviruses (influenza), papillomaviruses (cancer), paramyxoviruses (measles, mumps), 
10 picornoviruses (rhinovirus, poliovirus, coxsackie-virus), polyomaviruses (BK virus, JC virus), 

poxviruses (smallpox), reovirus (Colorado tick fever), retroviruses (human immunodeficiency virus, 
human T lymphotropic virus), rhabdoviruses (rabies), rotaviruses (gastroenteritis), and togaviruses 
(encephalitis, rubella). Polynucleotides encoding REMAP may be used in Southern or northern 
analysis, dot blot, or other membrane-based technologies; in PCR technologies; in dipstick, pin, and 
15 multiformat ELISA-like assays; and in microarrays utilizing fluids or tissues from patients to detect 
altered REMAP expression. Such qualitative or quantitative methods are well known in the art. 

In a particular aspect, polynucleotides encoding REMAP may be used in assays that detect 
the presence of associated disorders, particularly those mentioned above. Polynucleotides 
complementary to sequences encoding REMAP may be labeled by standard methods and added to a 
20 fluid or tissue sample from a patient under conditions suitable for the formation of hybridization 

complexes. After a suitable incubation period, the sample is washed and the signal is quantified and 
compared with a standard value. If the amount of signal in the patient sample is significantly altered 
in comparison to a control sample then the presence of altered levels of polynucleotides encoding 
REMAP in the sample indicates the presence of the associated disorder. Such assays may also be 
25 used to evaluate the efficacy of a particular therapeutic treatment regimen in animal studies, in 
clinical trials, or to monitor the treatment of an individual patient. 

In order to provide a basis for the diagnosis of a disorder associated with expression of 
REMAP, a normal or standard profile for expression is established. This may be accomplished by 
combining body fluids or cell extracts taken from normal subjects, either animal or human, with a 
30 sequence, or a fragment thereof, encoding REMAP, under conditions suitable for hybridization or 
amplification. Standard hybridization may be quantified by comparing the values obtained from 
normal subjects with values from an experiment in which a known amount of a substantially purified 
polynucleotide is used. Standard values obtained in this manner may be compared with values 
obtained from samples from patients who are symptomatic for a disorder. Deviation from standard 
35 values is used to establish the presence of a disorder. 
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Once the presence of a disorder is established and a treatment protocol is initiated, 
hybridization assays may be repeated on a regular basis to determine if the level of expression in the 
patient begins to approximate that which is observed in the normal subject. The results obtained from 
successive assays may be used to show the efficacy of treatment over a period ranging from several 
5 days to months. 

With respect to cancer, the presence of an abnormal amount of transcript (either under- or 
overexpressed) in biopsied tissue from an individual may indicate a predisposition for the 
development of the disease, or may provide a means for detecting the disease prior to the appearance 
of actual clinical symptoms. A more definitive diagnosis of this type may allow health professionals 
10 to employ preventative measures or aggressive treatment earlier, thereby preventing the development 
or further progression of the cancer. 

Additional diagnostic uses for oligonucleotides designed from the sequences encoding 
REMAP may involve the use of PCR. These oligomers may be chemically synthesized, generated 
enzymatically, or produced in vitro. Oligomers will preferably contain a fragment of a polynucleotide 
15 encoding REMAP, or a fragment of a polynucleotide complementary to the polynucleotide encoding 
REMAP, and will be employed under optimized conditions for identification of a specific gene or 
. condition. Oligomers may also be employed under less stringent conditions for detection or 
quantification of closely related DNA or RNA sequences. 

In a particular aspect, oligonucleotide primers derived from polynucleotides encoding 
20 REMAP may be used to detect single nucleotide polymorphisms (SNPs). SNPs are substitutions, 
insertions and deletions that are a frequent cause of inherited or acquired genetic disease in humans. 
Methods of SNP detection include, but are not limited to, single-stranded conformation 
polymorphism (SSCP) and fluorescent SSCP (fSSCP) methods. In SSCP, oligonucleotide primers 
derived from polynucleotides encoding REMAP are used to amplify DNA using the polymerase chain 
25 reaction (PCR). The DNA may be derived, for example, from diseased or normal tissue, biopsy 

samples, bodily fluids, and the like. SNPs in the DNA cause differences in the secondary and tertiary 
structures of PCR products in single-stranded form, and these differences are detectable using gel 
electrophoresis in non-denaturing gels. In fSCCP, the oligonucleotide primers are fluorescently 
labeled, which allows detection of the amplimers in high-throughput equipment such as DNA 
30 sequencing machines. Additionally, sequence database analysis methods, termed in silico SNP 
(isSNP), are capable of identifying polymorphisms by comparing the sequence of individual 
overlapping DNA fragments which assemble into a common consensus sequence. These computer- 
based methods filter out sequence variations due to laboratory preparation of DNA and sequencing 
errors using statistical models and automated analyses of DNA sequence chromatograms. In the 
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alternative, SNPs may be detected and characterized by mass spectrometry using, for example, the 
high throughput MASSARRAY system (Sequenom, Inc., San Diego CA). 

SNPs may be used to study the genetic basis of human disease. For example, at least 16 
common SNPs have been associated with non-insulin-dependent diabetes mellitus. SNPs are also 
5 useful for examining differences in disease outcomes in monogenic disorders, such as cystic fibrosis, 
sickle cell anemia, or chronic granulomatous disease. For example, variants in the mannose-binding 
lectin, MBL2, have been shown to be correlated with deleterious pulmonary outcomes in cystic 
fibrosis. SNPs also have utility in pharmacogenomics, the identification of genetic variants that 
influence a patient' s response to a drug, such as life-threatening toxicity. For example, a variation in 
10 N-acetyl transferase is associated with a high incidence of peripheral neuropathy in response to the 
anti-tuberculosis drug isoniazid, while a variation in the core promoter of the ALOX5 gene results in 
diminished clinical response to treatment with an anti-asthma drug that targets the 5-lipoxygenase 
pathway. Analysis of the distribution of SNPs in different populations is useful for investigating 
genetic drift, mutation, recombination, and selection, as well as for tracing the origins of populations 
15 and their migrations (Taylor, J.G. et al. (2001) Trends Mol. Med. 7:507-512; Kwok, P.-Y. and Z. Gu 
(1999) Mol. Med. Today 5:538-543; Nowotny, P. et al. (2001) Curr. Opin. Neurobiol. 11:637-641). 

Methods which may also be used to quantify the expression of REMAP include radiolabeling 
or biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating results from 
standard curves (Melby, P.C. et al. (1993) J. Immunol. Methods 159:235-244; Duplaa, C. et al. (1993) 
20 Anal. Biochem. 212:229-236). The speed of quantitation of multiple samples may be accelerated by 
running the assay in a high-throughput format where the oligomer or polynucleotide of interest is 
presented in various dilutions and a spectrophotometric or colorimetric response gives rapid 
quantitation. 

In further embodiments, oligonucleotides or longer fragments derived from any of the 
25 polynucleotides described herein may be used as elements on a microarray. The microarray can be 
used in transcript imaging techniques which monitor the relative expression levels of large numbers 
of genes simultaneously as described below. The microarray may also be used to identify genetic 
variants, mutations, and polymorphisms. This information may be used to determine gene function, 
to understand the genetic basis of a disorder, to diagnose a disorder, to monitor 
30 progression/regression of disease as a function of gene expression, and to develop and monitor the 
activities of therapeutic agents in the treatment of disease. In particular, this information may be used 
to develop a pharmacogenomic profile of a patient in order to select the most appropriate and 
effective treatment regimen for that patient. For example, therapeutic agents which are highly 
effective and display the fewest side effects may be selected for a patient based on his/her 
35 pharmacogenomic profile. 

98 

BNSDOCID: <WO 03027228A2J. > 



WO 03/027228 



PCT/US02/22833 



In another embodiment, REMAP, fragments of REMAP, or antibodies specific for REMAP 
may be used as elements on a microarray. The microarray may be used to monitor or measure 
protein-protein interactions, drug-target interactions, and gene expression profiles, as described 
above. 

5 A particular embodiment relates to the use of the polynucleotides of the present invention to 

generate a transcript image of a tissue or cell type. A transcript image represents the global pattern of 
gene expression by a particular tissue or cell type. Global gene expression patterns are analyzed by 
quantifying the number of expressed genes and their relative abundance under given conditions and at 
a given time (Seilhamer et aL. "Comparative Gene Transcript Analysis," U.S. Patent No. 5,840,484; 
10 hereby expressly incorporated by reference herein). Thus a transcript image may be generated by 
hybridizing the polynucleotides of the present invention or their complements to the totality of 
transcripts or reverse transcripts of a particular tissue or cell type, hi one embodiment, the 
hybridization takes place in high-throughput format, wherein the polynucleotides of the present 
invention or their complements comprise a subset of a plurality of elements on a microarray. The 
15 resultant transcript image would provide a profile of gene activity. 

Transcript images may be generated using transcripts isolated from tissues, cell lines, 
biopsies, or other biological samples. The transcript image may thus reflect gene expression in vivo, 
■ as in the case of a tissue or biopsy sample, or in vitro, as in the case of a cell line. 

Transcript images which profile the expression of the polynucleotides of the present 
20 invention may also be used in conjunction with in vitro model systems and preclinical evaluation of 
pharmaceuticals, as well as toxicological testing of industrial and naturally-occurring environmental 
compounds. All compounds induce characteristic gene expression patterns, frequently termed 
molecular fingerprints or toxicant signatures, which are indicative of mechanisms of action and 
toxicity (Nuwaysir, E.F. et al. (1999) Mol. Carcinog. 24:153-159; Steiner, S. and N.L. Anderson 
25 (2000) Toxicol. Lett. 1 12-1 13:467-471). If a test compound has a signature similar to that of a 
compound with known toxicity, it is likely to share those toxic properties. These fingerprints or 
signatures are most useful and refined when they contain expression information from a large number 
of genes and gene families. Ideally, a genome-wide measurement of expression provides the highest 
quality signature. Even genes whose expression is not altered by any tested compounds are important 
30 as well, as the levels of expression of these genes are used to normalize the rest of the expression 
data. The normalization procedure is useful for comparison of expression data after treatment with 
different compounds. While the assignment of gene function to elements of a toxicant signature aids 
in interpretation of toxicity mechanisms, knowledge of gene function is not necessary for the 
statistical matching of signatures which leads to prediction of toxicity (see, for example, Press 
35 Release 00-02 from the National Institute of Environmental Health Sciences, released February 29, 
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2000, available at http://www.niehs.nih.gov/oc/news/toxchip.htm). Therefore, it is important and 
desirable in toxicological screening using toxicant signatures to include all expressed gene sequences. 

In an embodiment, the toxicity of a test compound can be assessed by treating a biological 
sample containing nucleic acids with the test compound. Nucleic acids that are expressed in the 

5 treated biological sample are hybridized with one or more probes specific to the polynucleotides of 
the present invention, so that transcript levels corresponding to the polynucleotides of the present 
invention may be quantified. The transcript levels in the treated biological sample are compared with 
levels in an untreated biological sample. Differences in the transcript levels between the two samples 
are indicative of a toxic response caused by the test compound in the treated sample. 

10 Another embodiment relates to the use of the polypeptides disclosed herein to analyze the 

proteome of a tissue or cell type. The term proteome refers to the global pattern of protein expression 
in a particular tissue or cell type. Each protein component of a proteome can be subjected 
individually to further analysis. Proteome expression patterns, or profiles, are analyzed by 
quantifying the number of expressed proteins and their relative abundance under given conditions and 

15 at a given time. A profile of a cell's proteome may thus be generated by separating and analyzing the 
polypeptides of a particular tissue or cell type. In one embodiment, the separation is achieved using 
two-dimensional gel electrophoresis, in which proteins from a sample are separated by isoelectric 
focusing in the first dimension, and then according to molecular weight by sodium dodecyl sulfate 
slab gel electrophoresis in the second dimension (Steiner and Anderson, supra). The proteins are 

20 visualized in the gel as discrete and uniquely positioned spots, typically by staining the gel with an 
agent such as Coomassie Blue or silver or fluorescent stains. The optical density of each protein spot 
is generally proportional to the level of the protein in the sample. The optical densities of 
equivalently positioned protein spots from different samples, for example, from biological samples 
either treated or untreated with a test compound or therapeutic agent, are compared to identify any 

25 changes in protein spot density related to the treatment. The proteins in the spots are partially 

sequenced using, for example, standard methods employing chemical or enzymatic cleavage followed 
by mass spectrometry. The identity of the protein in a spot may be determined by comparing its 
partial sequence, preferably of at least 5 contiguous amino acid residues, to the polypeptide sequences 
of interest. In some cases, further sequence data may be obtained for definitive protein identification. 

30 A proteomic profile may also be generated using antibodies specific for REMAP to quantify 

the levels of REMAP expression. In one embodiment, the antibodies are used as elements on a 
microarray, and protein expression levels are quantified by exposing the microarray to the sample and 
detecting the levels of protein bound to each array element (Lueking, A. et al. (1999) Anal. Biochem. 
270:103-1 11; Mendoze, L.G. et al. (1999) Biotechniques 27:778-788). Detection may be performed 

35 by a variety of methods known in the art, for example, by reacting the proteins in the sample with a 
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thiol- or amino-reactive fluorescent compound and detecting the amount of fluorescence bound at 
each array element. 

Toxicant signatures at the proteome level are also useful for toxicological screening, and 
should be analyzed in parallel with toxicant signatures at the transcript level. There is a poor 

5 correlation between transcript and protein abundances for some proteins in some tissues (Anderson, 
N.L. and J. Seilhamer (1997) Electrophoresis 18:533-537), so proteome toxicant signatures may be 
useful in the analysis of compounds which do not significandy affect the transcript image, but which 
alter the proteomic profile. In addition, the analysis of transcripts in body fluids is difficult, due to 
rapid degradation of mRNA, so proteomic profiling may be more reliable and informative in such 

10 cases. 

In another embodiment, the toxicity of a test compound is assessed by treating a biological 
sample containing proteins with the test compound. Proteins that are expressed in the treated 
biological sample are separated so that the amount of each protein can be quantified. The amount of 
each protein is compared to the amount of the corresponding protein in an untreated biological 
15 sample. A difference in the amount of protein between the two samples is indicative of a toxic 

response to the test compound in the treated sample. Individual proteins are identified by sequencing 
the amino acid residues of the individual proteins and comparing these partial sequences to the 
polypeptides of the present invention. 

In another embodiment, the toxicity of a test compound is assessed by treating a biological 
20 sample containing proteins with the test compound. Proteins from the biological sample are 
incubated with antibodies specific to the polypeptides of the present invention. The amount of 
protein recognized by the antibodies is quantified. The amount of protein in the treated biological 
sample is compared with the amount in an untreated biological sample. A difference in the amount of 
protein between the two samples is indicative of a toxic response to the test compound in the treated 
25 sample. 

Microarrays may be prepared, used, and analyzed using methods known in the art (Brennan, 
T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Natl. Acad. Sci. USA 
93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251116; Shalon, D. et al. 
(1995) PCT application WO95/35505; Heller, R.A. et al. (1997) Proc. Natl. Acad. Sci. USA 94:2150- 

30 2155; Heller, M.J. et al. (1997) U.S. Patent No. 5,605,662). Various types of microarrays are well 
known and thoroughly described in Schena, M., ed. (1999; UNA Microarrays: A Practical Approach , 
Oxford University Press, London). 

In another embodiment of the invention, nucleic acid sequences encoding REMAP may be 
used to generate hybridization probes useful in mapping the naturally occurring genomic sequence. 

35 Either coding or noncoding sequences may be used, and in some instances, noncoding sequences may 
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be preferable over coding sequences. For example, conservation of a coding sequence among 
members of a multi-gene family may potentially cause undesired cross hybridization during 
chromosomal mapping. The sequences may be mapped to a particular chromosome, to a specific 
region of a chromosome, or to artificial chromosome constructions, e.g., human artificial 
5 chromosomes (HACs), yeast artificial chromosomes (YACs), bacterial artificial chromosomes 
(BACs), bacterial PI constructions, or single chromosome cDNA libraries (Harrington, J J. et al. 
(1997) Nat Genet. 15:345-355; Price, CM. (1993) Blood Rev. 7:127-134; Trask, B.J. (1991) Trends 
Genet. 7:149-154). Once mapped, the nucleic acid sequences may be used to develop genetic linkage 
maps, for example, which correlate the inheritance of a disease state with the inheritance of a 
10 particular chromosome region or restriction fragment length polymorphism (RFLP) (Lander, E.S. and 
D. Botstein (1986) Proc. Natl. Acad. Sci. USA 83:7353-7357). 

Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic 
map data (Heinz-Ulrich, et al. (1995) in Meyers, supra, pp. 965-968). Examples of genetic map data 
can be found in various scientific journals or at the Online Mendelian Inheritance in Man (OMIM) 
15 World Wide Web site. Correlation between the location of the gene encoding REMAP on a physical 
map and a specific disorder, or a predisposition to a specific disorder, may help define the region of 
DNA associated with that disorder and thus may further positional cloning efforts. 

In situ hybridization of chromosomal preparations and physical mapping techniques, such as 
linkage analysis using established chromosomal markers, may be used for extending genetic maps. 
20 Often the placement of a gene on the chromosome of another mammalian species, such as mouse, 

may reveal associated markers even if the exact chromosomal locus is not known. This information is 
valuable to investigators searching for disease genes using positional cloning or other gene discovery 
techniques. Once the gene or genes responsible for a disease or syndrome have been crudely 
localized by genetic linkage to a particular genomic region, e.g., ataxia-telangiectasia to llq22-23, 
25 any sequences mapping to that area may represent associated or regulatory genes for further 

investigation (Gatti, R.A. et al. (1988) Nature 336:577-580). The nucleotide sequence of the instant 
invention may also be used to detect differences in the chromosomal location due to translocation, 
inversion, etc., among normal, carrier, or affected individuals. 

hi another embodiment of the invention, REMAP, its catalytic or immunogenic fragments, or 
30 oligopeptides thereof can be used for screening libraries of compounds in any of a variety of drug 
screening techniques. The fragment employed in such screening may be free in solution, affixed to a 
solid support, borne on a cell surface, or located intracellularly. The formation of binding complexes 
between REMAP and the agent being tested may be measured. 

Another technique for drug screening provides for high throughput screening of compounds 
35 having suitable binding affinity to the protein of interest (Geysen, et al. (1984) PCT application 
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WO84/03564). In this method, large numbers of different small test compounds are synthesized on a 
solid substrate. The test compounds are reacted with REMAP, or fragments thereof, and washed. 
Bound REMAP is then detected by methods well known in the art. Purified REMAP can also be 
coated directly onto plates for use in the aforementioned drug screening techniques. Alternatively, 
5 non-neutralizing antibodies can be used to capture the peptide and immobilize it on a solid support. 

In another embodiment, one may use competitive drug screening assays in which neutralizing 
antibodies capable of binding REMAP specifically compete with a test compound for binding 
REMAP. In this manner, antibodies can be used to detect the presence of any peptide which shares 
one or more antigenic determinants with REMAP. 
10 In additional embodiments, the nucleotide sequences which encode REMAP may be used in 

any molecular biology techniques that have yet to be developed, provided the new techniques rely on 
properties of nucleotide sequences that are currently known, including, but not limited to, such 
properties as the triplet genetic code and specific base pair interactions. 

Without further elaboration, it is believed that one skilled in the art can, using the preceding 
15 description, utilize the present invention to its fullest extent. The following embodiments are, 

therefore, to be construed as meiely illustrative, and not limitative of the remainder of the disclosure 

in any way whatsoever. 

Without further elaboration, it is believed that one skilled in the art can, using the preceding 

description, utilize the present invention to its fullest extent. The following preferred specific 
20 embodiments are, therefore, to be construed as merely illustrative, and not limitative of the remainder 

of the disclosure in any way whatsoever. 

The disclosures of all patents, applications, and publications mentioned above and below, 

including U.S. Ser. No. 60/306,020, U.S. Ser. No. 60/308,179, U.S. Ser. No. 60/309,702, U.S. Ser. 

No. 60/311,476, U.S. Ser. No. 60/311,551, U.S. Ser. No. 60/311,718, U.S. Ser. No. 60/314,798, U.S. 
25 Ser. No. 60/316,0639, and U.S. U.S. Ser. No. 60/317,996, are hereby expressly incorporated by 

reference. 

EXAMPLES 

I. Construction of cDNA Libraries 

30 Incyte cDNAs were derived from cDNA libraries described in the LIFESEQ GOLD database 

(Incyte Genomics, Palo Alto CA). Some tissues were homogenized and lysed in guanidinium 
isothiocyanate, while others were homogenized and lysed in phenol or in a suitable mixture of 
denaturants, such as TRIZOL (Invitrogen), a monophasic solution of phenol and guanidine 
isothiocyanate. The resulting lysates were centrifuged over CsCl cushions or extracted with 
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chloroform. RNA was precipitated from the lysates with either isopropanol or sodium acetate and 
ethanol, or by other routine methods. 

Phenol extraction and precipitation of RNA were repeated as necessary to increase RNA 
purity. In some cases, RNA was treated with DNase. For most libraries, poly(A)+ RNA was isolated 

5 using oligo d(T)-coupled paramagnetic particles (Promega), OLIGOTEX latex particles (QIAGEN, 
Chatsworth CA), or an OLIGOTEX mRNA purification kit (QIAGEN). Alternatively, RNA was 
isolated directly from tissue lysates using other RNA isolation kits, e.g., the POLY(A)PURE mRNA 
purification kit (Ambion, Austin TX). 

In some cases, Stratagene was provided with RNA and constructed the corresponding cDNA 

10 libraries. Otherwise, cDNA was synthesized and cDNA libraries were constructed with the UNIZAP 
vector system (Stratagene) or SUPERSCRIPT plasmid system (Invitrogen), using the recommended 
procedures or similar methods known in the art (Ausubel et al, supra, ch. 5). Reverse transcription 
was initiated using oligo d(T) or random primers. Synthetic oligonucleotide adapters were ligated to 
double stranded cDNA, and the cDNA was digested with the appropriate restriction enzyme or 

15 enzymes. For most libraries, the cDNA was size-selected (300-1000 bp) using SEPHACRYL S1000, 
SEPHAROSE CL2B, or SEPHAROSE CL4B column chromatography (Amersham Biosciences) or 
preparative agarose gel electrophoresis. cDNAs were ligated into compatible restriction enzyme sites 
of the polylinker of a suitable plasmid, e.g., PBLtJESCRIPT plasmid (Stratagene), PSPORT1 plasmid 
(Invitrogen), PCDNA2.1 plasmid (Invitrogen, Carlsbad CA), PBK-CMV plasmid (Stratagene), PCR2- 

20 TOPOTA plasmid (Invitrogen), PCMV-ICIS plasmid (Stratagene), pIGEN (Incyte Genomics, Palo 
Alto CA), pRARE (Incyte Genomics), or pINCY (Incyte Genomics), or derivatives thereof. 
Recombinant plasmids were transformed into competent £. coli cells including XLl-Blue, XL1- 
BlueMRF, or SOLR from Stratagene or DH5a, DH10B, or ElectroMAX DH10B from Invitrogen. 
II. Isolation of cDNA Clones 

25 Plasmids obtained as described in Example I were recovered from host cells by in vivo 

excision using the UNIZAP vector system (Stratagene) or by cell lysis. Plasmids were purified using 
at least one of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an 
AGTC Miniprep purification kit (Edge Biosystems, Gaithersburg MD); and QIAWELL 8 Plasmid, 
QIAWELL 8 Plus Plasmid, QIAWELL 8 Ultra Plasmid purification systems or the R.E.A1. PREP 96 

30 plasmid purification kit from QIAGEN. Following precipitation, plasmids were resuspended in 0. 1 
ml of distilled water and stored, with or without lyophilization, at 4°C. 

Alternatively, plasmid DNA was amplified from host cell lysates using direct link PCR in a 
high-throughput format (Rao, V.B. (1994) Anal. Biochem. 216:1-14). Host cell lysis and thermal 
cycling steps were carried out in a single reaction mixture. Samples were processed and stored in 

35 384-well plates, and the concentration of amplified plasmid DNA was quantified fluorometrically 
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using PICOGREEN dye (Molecular Probes, Eugene OR) and a FLUOROSKAN E fluorescence 
scanner (Labsystems Oy, Helsinki, Finland). 
III. Sequencing and Analysis 

Incyte cDNA recovered in plasmids as described in Example H were sequenced as follows. 
5 Sequencing reactions were processed using standard methods or high-throughput instrumentation 
such as the ABI CATALYST 800 (Applied Biosystems) thermal cycler or the PTC-200 thermal 
cycler (MJ Research) in conjunction with the HYDRA microdispenser (Robbins Scientific) or the 
MICROLAB 2200 (Hamilton) liquid transfer system. cDNA sequencing reactions were prepared 
using reagents provided by Amersham Biosciences or supplied in ABI sequencing kits such as the 
10 ABI PRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems). 

Electrophoretic separation of cDNA sequencing reactions and detection of labeled polynucleotides 
were carried out using the MEGABACE 1000 DNA sequencing system (Amersham Biosciences); the 
ABI PRISM 373 or 377 sequencing system (Applied Biosystems) in conjunction with standard ABI 
protocols and base calling software; or other sequence analysis systems known in the art. Reading 
15 frames within the cDNA sequences were identified using standard methods (Ausubel et al., supra, ch. 
7). Some of the cDNA sequences were selected for extension using the techniques disclosed in 
Example Vffl. 

The polynucleotide sequences derived from Incyte cDNAs were validated by removing 
vector, linker, and poly(A) sequences and by masking ambiguous bases, using algorithms and 
20 programs based on BLAST, dynamic programming, and dinucleotide nearest neighbor analysis. The 
Incyte cDNA sequences or translations thereof were then queried against a selection of public 
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases, and 
BLOCKS, PRINTS, DOMO, PRODOM; PROTEOME databases with sequences from Homo sapiens, 
Rattus norvegicus, Mus musculus, Caenorhabditis elegans, Saccharomyces cerevisiae, 
25 Schizosaccliaromyces pombe, and Candida albicans (Incyte Genomics, Palo Alto CA); hidden 

Markov model (HMM)-based protein family databases such as PFAM, INCY, and TIGRFAM (Haft, 
D.H. et al. (2001) Nucleic Acids Res. 29:41-43); and HMM-based protein domain databases such as 
SMART (Schultz, J. et al. (1998) Proc. Natl. Acad. Sci. USA 95:5857-5864; Letunic, I. et al. (2002) 
Nucleic Acids Res. 30:242-244). (HMM is a probabilistic approach which analyzes consensus 
30 primary structures of gene families; see, for example, Eddy, S.R. (1996) Curr. Opin. Struct. Biol. 
6:361-365.) The queries were performed using programs based on BLAST, FASTA, BLIMPS, and 
HMMER. The Incyte cDNA sequences were assembled to produce full length polynucleotide 
sequences. Alternatively, GenBank cDNAs, GenBankESTs, stitched sequences, stretched sequences, 
or Genscan-predicted coding sequences (see Examples IV and V) were used to extend Incyte cDNA 
35 assemblages to full length. Assembly was performed using programs based on Phred, Phrap, and 
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Consed, and cDNA assemblages were screened for open reading frames using programs based on 
GeneMark, BLAST, and FAST A. The full length polynucleotide sequences were translated to derive 
the corresponding full length polypeptide sequences. Alternatively, a polypeptide may begin at any 
of the methionine residues of the full length translated polypeptide. Full length polypeptide 
5 sequences were subsequently analyzed by querying against databases such as the GenBank protein 
databases (genpept), SwissProt, the PROTEOME databases, BLOCKS, PRINTS, DOMO, PRODOM, 
Prosite, hidden Markov model (HMM)-based protein family databases such as PFAM, INCY, and 
TIGRFAM; and HMM-based protein domain databases such as SMART. Full length polynucleotide 
sequences are also analyzed using MACDNASIS PRO software (Hitachi Software Engineering, 
10 South San Francisco CA) and LASERGENE software (DNASTAR). Polynucleotide and polypeptide 
sequence alignments are generated using default parameters specified by the CLUSTAL algorithm as 
incorporated into the MEGALIGN multisequence alignment program (DNASTAR), which also 
calculates the percent identity between aligned sequences. 

Table 7 summarizes the tools, programs, and algorithms used for the analysis and assembly of 
15 Incyte cDNA and full length sequences and provides applicable descriptions, references, and 

threshold parameters. The first column of Table 7 shows the tools, programs, and algorithms used, 
the second column provides brief descriptions thereof, the third column presents appropriate 
references, all of which are incorporated by reference herein in their entirety, and the fourth column 
presents, where applicable, the scores, probability values, and other parameters used to evaluate the 
20 strength of a match between two sequences (the higher the score or the lower the probability value, 
the greater the identity between two sequences). 

The programs described above for the assembly and analysis of full length polynucleotide 
and polypeptide sequences were also used to identify polynucleotide sequence fragments from SEQ 
ID NO:24-46. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization 
25 and amplification technologies are described in Table 4, column 2. 

IV. Identification and Editing of Coding Sequences from Genomic DNA 

Putative receptors and membrane-associated proteins were initially identified by running the 
Genscan gene identification program against public genomic sequence databases (e.g., gbpri and 
gbhtg). Genscan is a general-purpose gene identification program which analyzes genomic DNA 
30 sequences from a variety of organisms (Burge, C. and S. Karlin (1997) J. Mol. Biol. 268:78-94; 
Burge, C. and S. Karlin (1998) Curr. Opin. Struct. Biol. 8:346-354). The program concatenates 
predicted exons to form an assembled cDNA sequence extending from a methionine to a stop codon. 
The output of Genscan is a FASTA database of polynucleotide and polypeptide sequences. The 
maximum range of sequence for Genscan to analyze at once was set to 30 kb. To determine which of 
35 these Genscan predicted cDNA sequences encode receptors and membrane-associated proteins, the 
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encoded polypeptides were analyzed by querying against PFAM models for receptors and membrane- 
associated proteins. Potential receptors and membrane-associated proteins were also identified by 
homology to Incyte cDNA sequences that had been annotated as receptors and membrane-associated 
proteins. These selected Genscan-predicted sequences were then compared by BLAST analysis to the 

5 genpept and gbpri public databases. Where necessary, the Genscan-predicted sequences were then 
edited by comparison to the top BLAST hit from genpept to correct errors in the sequence predicted 
by Genscan, such as extra or omitted exons. BLAST analysis was also used to find any Incyte cDNA 
or public cDNA coverage of the Genscan-predicted sequences, thus providing evidence for 
transcription. When Incyte cDNA coverage was available, this information was used to correct or 

10 confirm the Genscan predicted sequence. Full length polynucleotide sequences were obtained by 
assembling Genscan-predicted coding sequences with Incyte cDNA sequences and/or public cDNA 
sequences using the assembly process described in Example m. Alternatively, full length 
polynucleotide sequences were derived entirely from edited or unedited Genscan-predicted coding 
sequences. 

15 V. Assembly of Genomic Sequence Data with cDNA Sequence Data 
"Stitched" Sequences 

Partial cDNA sequences were extended with exons predicted by the Genscan gene 
identification program described in Example IV. Partial cDNAs assembled as described in Example 
III were mapped to genomic DNA and parsed into clusters containing related cDNAs and Genscan 
20 exon predictions from one or more genomic sequences. Each cluster was analyzed using an algorithm 
based on graph theory and dynamic programming to integrate cDNA and genomic information, 
generating possible splice variants that were subsequently confirmed, edited, or extended to create a 
full length sequence. Sequence intervals in which the entire length of the interval was present on 
more than one sequence in the cluster were identified, and intervals thus identified were considered to 
25 be equivalent by transitivity. For example, if an interval was present on a cDNA and two genomic 
sequences, then all three intervals were considered to be equivalent. This process allows unrelated 
but consecutive genomic sequences to be brought together, bridged by cDNA sequence. Intervals 
thus identified were then "stitched" together by the stitching algorithm in the order that they appear 
along their parent sequences to generate the longest possible sequence, as well as sequence variants. 

30 Linkages between intervals which proceed along one type of parent sequence (cDNA to cDNA or 
genomic sequence to genomic sequence) were given preference over linkages which change parent 
type (cDNA to genomic sequence). The resultant stitched sequences were translated and compared 
by BLAST analysis to the genpept and gbpri public databases. Incorrect exons predicted by Genscan 
were corrected by comparison to the top BLAST hit from genpept. Sequences were further extended 

35 with additional cDNA sequences, or by inspection of genomic DNA, when necessary. 
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"Stretched" Sequences 

Partial DNA sequences were extended to full length with an algorithm based on BLAST 
analysis. First, partial cDNAs assembled as described in Example HI were queried against public, 
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases 
5 using the BLAST program. The nearest GenBank protein homolog was then compared by BLAST 
analysis to either Incyte cDNA sequences or GenScan exon predicted sequences described in 
Example IV. A chimeric protein was generated by using the resultant high-scoring segment pairs 
(HSPs) to map the translated sequences onto the GenBank protein homolog. Insertions or deletions 
may occur in the chimeric protein with respect to the original GenBank protein homolog. The 
10 GenBank protein homolog, the chimeric protein, or both were used as probes to search for 

homologous genomic sequences from the public human genome databases. Partial DNA sequences 
were therefore "stretched" or extended by the addition of homologous genomic sequences. The 
resultant stretched sequences were examined to determine whether it contained a complete gene. 
VI. Chromosomal Mapping of REMAP Encoding Polynucleotides 
15 The sequences which were used to assemble SEQ ID NO:24-46 were compared with 

sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other 
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched 
SEQ ID NO:24-46 were assembled into clusters of contiguous and overlapping sequences using 
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available 
20 from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for 
Genome Research (WIGR), and Genethon were used to determine if any of the clustered sequences 
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment 
of all sequences of that cluster, including its particular SEQ ID NO:, to that map location. 

Map locations are represented by ranges, or intervals, of human chromosomes. The map 
25 position of an interval, in centiMorgans, is measured relative to the terminus of the chromosome' s p- 
arm. (The centiMorgan (cM) is a unit of measurement based on recombination frequencies between 
chromosomal markers. On average, 1 cM is roughly equivalent to 1 megabase (Mb) of DNA in 
humans, although this can vary widely due to hot and cold spots of recombination.) The cM 
distances are based on genetic markers mapped by Genethon which provide boundaries for radiation 
30 hybrid markers whose sequences were included in each of the clusters. Human genome maps and 
other resources available to the public, such as the NCBI "GeneMap'99" World Wide Web site 
(http://www.ncbi.nlm.nih.gov/genemap/), can be employed to determine if previously identified 
disease genes map within or in proximity to the intervals indicated above. 
VII. Analysis of Polynucleotide Expression 
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Northern analysis is a laboratory technique used to detect the presence of a transcript of a 
gene and involves the hybridization of a labeled nucleotide sequence to a membrane on which RNAs 
from a particular cell type or tissue have been bound (Sambrook, supra, ch. 7; Ausubel et al., supra, 
ch. 4). 

Analogous computer techniques applying BLAST were used to search for identical or related 
molecules in cDNA databases such as GenBank or LIFESEQ (Incyte Genomics). This analysis is 
much faster than multiple membrane-based hybridizations. In addition, the sensitivity of the 
computer search can be modified to determine whether any particular match is categorized as exact or 
similar. The basis of the search is the product score, which is defined as: 

BLAST Score x Percent Identity 



5 x minimum {length(Seq. 1), length(Seq. 2)} 



The product score takes into account both the degree of similarity between two sequences and the 
15 length of the sequence match. The product score is a normalized value between 0 and 100, and is 
calculated as follows: the BLAST score is multiplied by the percent nucleotide identity and the 
product is divided by (5 times the length of the shorter of the two sequences). The BLAST score is 
calculated by assigning a score of +5 for every base that matches in a high-scoring segment pair 
(HSP), and -4 for every mismatch. Two sequences may share more than one HSP (separated by 
20 gaps). If there is more than one HSP, then the pair with the highest BLAST score is used to calculate 
the product score. The product score represents a balance between fractional overlap and quality in a 
BLAST alignment. For example, a product score of 100 is produced only for 100% identity over the 
entire length of the shorter of the two sequences being compared. A product score of 70 is produced 
either by 100% identity and 70% overlap at one end, or by 88% identity and 100% overlap at the 
25 other. A product score of 50 is produced either by 100% identity and 50% overlap at one end, or 79% 
identity and 100% overlap. 

Alternatively, polynucleotides encoding REMAP are analyzed with respect to the tissue 
sources from which they were derived. For example, some full length sequences are assembled, at 
least in part, with overlapping Incyte cDNA sequences (see Example m). Each cDNA sequence is 
30 derived from a cDNA library constructed from a human tissue. Each human tissue is classified into 
one of the following organ/tissue categories: cardiovascular system; connective tissue; digestive 
system; embryonic structures; endocrine system; exocrine glands; genitalia, female; genitalia, male; 
germ cells; hemic and immune system; liver; musculoskeletal system; nervous system; pancreas; 
respiratory system; sense organs; skin; stomatognathic system; unclassified/mixed; or urinary tract. 
35 The number of libraries in each category is counted and divided by the total number of libraries 
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across all categories. Similarly, each human tissue is classified into one of the following 
disease/condition categories: cancer, cell line, developmental, inflammation, neurological, trauma, 
cardiovascular, pooled, and other, and the number of libraries in each category is counted and divided 
by the total number of libraries across all categories. The resulting percentages reflect the tissue- and 
5 disease-specific expression of cDNA encoding REMAP. cDNA sequences and cDNA library/tissue 
information are found in the LIFESEQ GOLD database (Incyte Genomics, Palo Alto CA). 
VIII. Extension of REMAP Encoding Polynucleotides 

Full length polynucleotides are produced by extension of an appropriate fragment of the full 
length molecule using oligonucleotide primers designed from this fragment. One primer was 
10 synthesized to initiate 5' extension of the known fragment, and the other primer was synthesized to 
initiate 3' extension of the known fragment. The initial primers were designed using OLIGO 4.06 
software (National Biosciences), or another appropriate program, to be about 22 to 30 nucleotides in 
length, to have a GC content of about 50% or more, and to anneal to the target sequence at 
temperatures of about 68°C to about 72°C. Any stretch of nucleotides which would result in hairpin 
15 structures and primer-primer dimerizations was avoided. 

Selected human cDNA libraries were used to extend the sequence. If more than one 
extension was necessary or desired, additional or nested sets of primers were designed. 

High fidelity amplification was obtained by PGR using methods well known in the art. PCR 
was performed in 96-well plates using the PTC-200 thermal cycler (MJ Research, Inc.)." The reaction 
20 mix contained DNA template, 200 nrnol of each primer, reaction buffer containing Mg 2+ , (NH 4 ) 2 S0 4 , 
and 2-mercaptoethanol, Taq DNA polymerase (Amersham Biosciences), ELONGASE enzyme 
(Invitrogen), and Pfu DNA polymerase (Stratagene), with the following parameters for primer pair 
PCI A and PCIB: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 68°C, 2 
min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage at 4°C. In the 
25 alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C, 3 min; Step 2: 
94°C, 15 sec; Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times; 
Step 6: 68 °C, 5 min; Step 7: storage at 4°C. 

The concentration of DNA in each well was determined by dispensing 100 fii PICOGREEN 
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in IX TE 
30 and 0.5 fil of undiluted PCR product into each well of an opaque fluorimeter plate (Corning Costar, 
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan II 
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the 
concentration of DNA. A 5 fA to 10 iA aliquot of the reaction mixture was analyzed by 
electrophoresis on a 1 % agarose gel to determine which reactions were successful in extending the 
35 sequence. 
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The extended nucleotides were desalted and concentrated, transferred to 384-well plates, 
digested with CviJI cholera virus endonuclease (Molecular Biology Research, Madison WI), and 
sonicated or sheared prior to religation into pUC 18 vector (Amersham Biosciences). For shotgun 
sequencing, the digested nucleotides were separated on low concentration (0.6 to 0.8%) agarose gels, 
5 fragments were excised, and agar digested with Agar ACE (Promega). Extended clones were 
religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector (Amersham 
Biosciences), treated with Pfu DNA polymerase (Stratagene) to fill-in restriction site overhangs, and 
transfected into competent E. coli cells. Transformed cells were selected on antibiotic-containing 
media, and individual colonies were picked and cultured overnight at 37 °C in 384-well plates in 

10 LB/2x carb liquid media. 

The cells were lysed, and DNA was amplified by PCR using Taq DNA polymerase 
(Amersham Biosciences) and Pfu DNA polymerase (Stratagene) with the following parameters: Step 
1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 min; Step 5: steps 2, 3, 
and 4 repeated 29 times; Step 6: 72°C, 5 min; Step 7: storage at 4°C. DNA was quantified by 

15 PICOGREEN reagent (Molecular Probes) as described above. Samples with low DNA recoveries 
were reamplified using the same conditions as described above. Samples were diluted with 20% 
dimethysulfoxide (1:2, v/v), and sequenced using DYENAMIC energy transfer sequencing primers 
and the DYENAMIC DIRECT kit (Amersham Biosciences) or the ABI PRISM BIGDYE Terminator 
cycle sequencing ready reaction kit (Applied Biosystems). 

20 In like manner, full length polynucleotides are verified using the above procedure or are used 

to obtain 5' regulatory sequences using the above procedure along with oligonucleotides designed for 
such extension, and an appropriate genomic library. 

ES. Identification of Single Nucleotide Polymorphisms in REMAP Encoding 
Polynucleotides 

25 Common DNA sequence variants known as single nucleotide polymorphisms (SNPs) were 

identified in SEQ ID NO:24-46 using the LIFESEQ database (Incyte Genomics). Sequences from the 
same gene were clustered together and assembled as described in Example HI, allowing the 
identification of all sequence variants in the gene. An algorithm consisting of a series of filters was 
used to distinguish SNPs from other sequence variants. Preliminary filters removed the majority of 

30 basecall eirors by requiring a minimum Phred quality score of 15, and removed sequence alignment 
errors and errors resulting from improper trimming of vector sequences, chimeras, and splice 
variants. An automated procedure of advanced chromosome analysis analysed the original 
chromatogram files in the vicinity of the putative SNP. Clone error filters used statistically generated 
algorithms to identify errors introduced during laboratory processing, such as those caused by reverse 

35 transcriptase, polymerase, or somatic mutation. Clustering error filters used statistically generated 
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algorithms to identify errors resulting from clustering of close homologs or pseudogenes, or due to 
contamination by non-human sequences. A final set of filters removed duplicates and SNPs found in 
immunoglobulins or T-cell receptors. 

Certain SNPs were selected for further characterization by mass spectrometry using the high 
5 throughput MASSARRAY system (Sequenom, Inc.) to analyze allele frequencies at the SNP sites in 
four different human populations. The Caucasian population comprised 92 individuals (46 male, 46 
female), including 83 from Utah, four French, three Venezualan, and two Amish individuals. The 
African population comprised 194 individuals (97 male, 97 female), all African Americans. The 
Hispanic population comprised 324 individuals (162 male, 162 female), all Mexican Hispanic. The 
10 Asian population comprised 126 individuals (64 male, 62 female) with a reported parental breakdown 
of 43% Chinese, 31% Japanese, 13% Korean, 5% Vietnamese, and 8% other Asian. Allele 
frequencies were first analyzed in the Caucasian population; in some cases those SNPs which showed 
no allelic variance in this population were not further tested in the other three populations. 
X- Labeling and Use of Individual Hybridization Probes 
15 Hybridization probes derived from SEQ ID NO:24-46 are employed to screen cDNAs, 

genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base 
pairs, is specifically described, essentially the same procedure is used with larger nucleotide 
fragments. Oligonucleotides are designed using state-of-the-art software such as OLIGO 4.06 
software (National Biosciences) and labeled by combining 50 pmol of each oligomer, 250 j^Ci of 
20 [y- 32 P] adenosine triphosphate (Amersham Biosciences), and T4 polynucleotide kinase (DuPont NEN, 
Boston MA). The labeled oligonucleotides are substantially purified using a SEPHADEX G-25 
superfine size exclusion dextran bead column (Amersham Biosciences). An aliquot containing 10 7 
counts per minute of the labeled probe is used in a typical membrane-based hybridization analysis of 
human genomic DNA digested with one of the following endonucleases: Ase I, Bgl II, Eco RI, Pst I, 
25 Xba I, or Pvu H (DuPont NEN). 

The DNA from each digest is fractionated on a 0.7% agarose gel and transferred to nylon 
membranes (Nytran Plus, Schleicher & Schuell, Durham NH). Hybridization is carried out for 16 
hours at 40 °C. To remove nonspecific signals, blots are sequentially washed at room temperature 
under conditions of up to, for example, 0.1 x saline sodium citrate and 0.5% sodium dodecyl sulfate. 
30 Hybridization patterns are visualized using autoradiography or an alternative imaging means and 
compared. 

XI. Microarrays 

The linkage or synthesis of array elements upon a microarray can be achieved utilizing 
photolithography, piezoelectric printing (ink-jet printing; see, e.g., Baldeschweiler et al., supra), 
35 mechanical microspotting technologies, and derivatives thereof. The substrate in each of the 
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aforementioned technologies should be uniform and solid with a non-porous surface (Schena, M., ed. 
(1999) DNA Microarravs: A Practical Approach , Oxford University Press, London). Suggested 
substrates include silicon, silica, glass slides, glass chips, and silicon wafers. Alternatively, a 
procedure analogous to a dot or slot blot may also be used to arrange and link elements to the surface 
5 of a substrate using thermal, UV, chemical, or mechanical bonding procedures. A typical array may 
be produced using available methods and machines well known to those of ordinary skill in the art 
and may contain any appropriate number of elements (Schena, M. et al. (1995) Science 270:467-470; 
Shalon, D. et al. (1996) Genome Res. 6:639-645; Marshall, A. and J. Hodgson (1998) Nat. 
Biotechnol. 16:27-31). 

10 Full length cDNAs, Expressed Sequence Tags (ESTs), or fragments or oligomers thereof may 

comprise the elements of the microarray. Fragments or oligomers suitable for hybridization can be 
selected using software well known in the art such as LASERGENE software (DNASTAR). The 
array elements are hybridized with polynucleotides in a biological sample. The polynucleotides in the 
biological sample are conjugated to a fluorescent label or other molecular tag for ease of detection. 

15 After hybridization, nonhybridized nucleotides from the biological sample are removed, and a 
fluorescence scanner is used to detect hybridization at each array element. Alternatively, laser 
desorbtion and mass spectrometry may be used for detection of hybridization. The degree of 
complementarity and the relative abundance of each polynucleotide which hybridizes to an element 
on the microarray may be assessed. In one embodiment, microarray preparation and usage is 

20 described in detail below. 

Tissue or Cell Sample Preparation 

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and 
poly(A) + RNA is purified using the oligo-(dT) cellulose method. Each poly(A) + RNA sample is 
reverse transcribed using MMLV reverse-transcriptase, 0.05 pg/jtil oligo-(dT) primer (21mer), IX 

25 first strand buffer, 0.03 units/fxl RNase inhibitor, 500 fiM dATP, 500 fiM dGTP, 500 fiM dTTP, 40 
IxM dCTP, 40 fiM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Biosciences). The reverse 
transcription reaction is performed in a 25 ml volume containing 200 ng poly(A) + RNA with 
GEMBRIGHT kits (Incyte). Specific control poly(A) + RNAs are synthesized by in vitro transcription 
from non-coding yeast genomic DNA. After incubation at 37° C for 2 hr, each reaction sample (one 

30 with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sodium hydroxide and 

incubated for 20 minutes at 85° C to the stop the reaction and degrade the RNA. Samples are purified 
using two successive CHROMA SPIN 30 gel filtration spin columns (CLONTECH Laboratories, Inc. 
(CLONTECH), Palo Alto CA) and after combining, both reaction samples are ethanol precipitated 
using 1 ml of glycogen (1 mg/ml), 60 ml sodium acetate, and 300 ml of 100% ethanol. The sample is 
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then dried to completion using a SpeedVAC (Savant Instruments Inc., Holbrook NY) and 
resuspended in 14 jil 5X SSC/0.2% SDS. 
Microarrav Preparation 

Sequences of the present invention are used to generate array elements. Each array element 
5 is amplified from bacterial cells containing vectors with cloned cDNA inserts. PCR amplification 
uses primers complementary to the vector sequences flanking the cDNA insert. Array elements are 
amplified in thirty cycles of PCR from an initial quantity of 1-2 ng to a final quantity greater than 5 
fig. Amplified array elements are then purified using SEPHACRYL-400 (Amersham Biosciences). 

Purified array elements are immobilized on polymer-coated glass slides. Glass microscope 
10 slides (Corning) are cleaned by ultrasound in 0.1% SDS and acetone, with extensive distilled water 
washes between and after treatments. Glass slides are etched in 4% hydrofluoric acid (VWR 
Scientific Products Corporation (VWR), West Chester PA), washed extensively in distilled water, 
and coated with 0.05% aminopropyl silane (Sigma) in 95% ethanol. Coated slides are cured in a 
110°C oven. 

15 Array elements are applied to the coated glass substrate using a procedure described in U.S. 

Patent No. 5,807,522, incorporated herein by reference. 1 fil of the array element DNA, at an average 
concentration of 100 ng/jLtl, is loaded into the open capillary printing element by a high-speed robotic 
apparatus. The apparatus then deposits about 5 nl of array element sample per slide. 

Microarrays are UV-crosslinked using a STRATALINKER UV-crosslinker (Stratagene). 

20 Microarrays are washed at room temperature once in 0.2% SDS and three times in distilled water. 
Non-specific binding sites are blocked by incubation of microarrays in 0.2% casein in phosphate 
buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60° C followed by washes in 
0.2% SDS and distilled water as before. 
Hybridization 

25 Hybridization reactions contain 9 jil of sample mixture consisting of 0.2 fig each of Cy3 and 

Cy5 labeled cDNA synthesis products in 5X SSC, 0.2% SDS hybridization buffer. The sample 
mixture is heated to 65° C for 5 minutes and is aliquoted onto the microarray surface and covered 
with an 1.8 cm 2 coverslip. The arrays are transferred to a waterproof chamber having a cavity just 
slightly larger than a microscope slide. The chamber is kept at 100% humidity internally by the 

30 addition of 140 fil of 5X SSC in a corner of the chamber. The chamber containing the arrays is 
incubated for about 6.5 hours at 60° C. The arrays are washed for 10 min at 45° C in a first wash 
buffer (IX SSC, 0.1% SDS), three times for 10 minutes each at 45° C in a second wash buffer (0.1X 
SSC), and dried. 
Detection 
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Reporter-labeled hybridization complexes are detected with a microscope equipped with an 
Innova 70 mixed gas 10 W laser (Coherent, Inc., Santa Clara CA) capable of generating spectral lines 
at 488 nm for excitation of Cy3 and at 632 nm for excitation of Cy5. The excitation laser light is 
focused on the array using a 20X microscope objective (Nikon, Inc., Melville NY). The slide 
5 containing the array is placed on a computer-controlled X-Y stage on the microscope and raster- 
scanned past the objective. The 1.8 cm x 1.8 cm array used in the present example is scanned with a 
resolution of 20 micrometers. 

In two separate scans, a mixed gas multiline laser excites the two fluorophores sequentially. 
Emitted light is split, based on wavelength, into two photomultiplier tube detectors (PMT R1477, 
10 Hamamatsu Photonics Systems, Bridgewater NJ) corresponding to the two fluorophores. Appropriate 
filters positioned between the array and the photomultiplier tubes are used to filter the signals. The 
emission maxima of the fluorophores used are 565 nm for Cy3 and 650 nm for Cy5. Each array is 
typically scanned twice, one scan per fluorophore using the appropriate filters at the laser source, 
although the apparatus is capable of recording the spectra from both fluorophores simultaneously. 
15 The sensitivity of the scans is typically calibrated using the signal intensity generated by a 

cDNA control species added to the sample mixture at a known concentration. A specific location on 
the array contains a complementary DNA sequence, allowing the intensity of the signal at that 
location to be correlated with a weight ratio of hybridizing species of 1: 100,000. When two samples 
from different sources (e.g., representing test and control cells), each labeled with a different 
20 fluorophore, are hybridized to a single array for the purpose of identifying genes that are 

differentially expressed, the calibration is done by labeling samples of the calibrating cDNA with the 
two fluorophores and adding identical amounts of each to the hybridization mixture. 

The output of the photomultiplier tube is digitized using a 12-bit RTI-835H analog-to-digital 
(A/D) conversion board (Analog Devices, Inc., Norwood MA) installed in an IBM-compatible PC 
25 computer. The digitized data are displayed as an image where the signal intensity is mapped using a 
linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red (high 
signal). The data is also analyzed quantitatively. Where two different fluorophores are excited and 
measured simultaneously, the data are first corrected for optical crosstalk (due to overlapping 
emission spectra) between the fluorophores using each fluorophore' s emission spectrum. 
30 A grid is superimposed over the fluorescence signal image such that the signal from each 

spot is centered in each element of the grid. The fluorescence signal within each element is then 
integrated to obtain a numerical value corresponding to the average intensity of the signal. The 
software used for signal analysis is the GEMTOOLS gene expression analysis program (Incyte). 
Array elements that exhibited at least about a two-fold change in expression, a signal-to-background 
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Expression 

SEQ ID NO:35 showed differential expression in association with lung cancer, as determined 
by microarray analysis. Gene expression profiles were obtained by comparing the results of 
competitive hybridization experiments. Messenger RNA isolated from grossly uninvolved lung 

5 tissue with no visible abnormalities was compared to lung squamous cell adenocarcinoma tissue from 
matched donors (Roy Castle International Centre for Lung Cancer Research, Liverpool, UK). In 
matched tissue experiments, the expression of SEQ ID NO:35 was increased by at least two-fold in 
tumorous lung tissue as compared to normal lung tissue from the same donor. Thus, in various 
embodiments, SEQ ID NO:35 can be used for one or more of the following: i) monitoring treatment 

10 of lung cancer, ii) diagnostic assays for lung cancer, and iii) developing therapeutics and/or other 
treatments for lung cancer. 
XII. Complementary Polynucleotides 

Sequences complementary to the REMAP-encoding sequences, or any parts thereof, are used 
to detect, decrease, or inhibit expression of naturally occurring REMAP. Although use of 

15 oligonucleotides comprising from about 15 to 30 base pairs is described, essentially the same 

procedure is used with smaller or with larger sequence fragments. Appropriate oligonucleotides are 
designed using OLIGO 4.06 software (National Biosciences) and the coding sequence of REMAP. 
To inhibit transcription, a complementary oligonucleotide is designed from the most unique 5' 
sequence and used to prevent promoter binding to the coding sequence. To inhibit translation, a 

20 complementary oligonucleotide is designed to prevent ribosomal binding to the REMAP-encoding 
transcript. 

XIII. Expression of REMAP 

Expression and purification of REMAP is achieved using bacterial or virus-based expression 
systems. For expression of REMAP in bacteria, cDNA is subcloned into an appropriate vector 

25 containing an antibiotic resistance gene and an inducible promoter that directs high levels of cDNA 
transcription. Examples of such promoters include, but are not limited to, the trp-lac (tac) hybrid 
promoter and the T5 or T7 bacteriophage promoter in conjunction with the lac operator regulatory 
element. Recombinant vectors are transformed into suitable bacterial hosts, e.g., BL21(DE3). 
Antibiotic resistant bacteria express REMAP upon induction with isopropyl beta-D- 

30 thiogalactopyranoside (IPTG). Expression of REMAP in eukaryotic cells is achieved by infecting 
insect or mammalian cell lines with recombinant Autographica californica nuclear polyhedrosis virus 
(AcMNPV), commonly known as baculovirus. The nonessential polyhedrin gene of baculovirus is 
replaced with cDNA encoding REMAP by either homologous recombination or bacterial-mediated 
transposition involving transfer plasmid intermediates. Viral infectivity is maintained and the strong 

35 polyhedrin promoter drives high levels of cDNA transcription. Recombinant baculovirus is used to 
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infect Spodopterafrugiperda (Sf9) insect cells in most cases, or human hepatocytes, in some cases. 
Infection of the latter requires additional genetic modifications to baculovirus (Engelhard, E.K. et al. 
(1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937- 
1945). 

5 In most expression systems, REMAP is synthesized as a fusion protein with, e.g., glutathione 

S-transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid, single-step, 
affinity-based purification of recombinant fusion protein from crude cell lysates. GST, a 26- 
kilodalton enzyme from Schistosoma japonicum, enables the purification of fusion proteins on 
immobilized glutathione under conditions that maintain protein activity and antigenicity (Amersham 
10 Biosciences). Following purification, the GST moiety can be proteolytically cleaved from REMAP at 
specifically engineered sites. FLAG, an 8-amino acid peptide, enables immunoaffinity purification 
using commercially available monoclonal and polyclonal anti-FLAG antibodies (Eastman Kodak). 6- 
His, a stretch of six consecutive histidine residues, enables purification on metal-chelate resins 
(QIAGEN). Methods for protein expression and purification are discussed in Ausubel et al. {supra, 
15 ch. 10 and 16). Purified REMAP obtained by these methods can be used directly in the assays shown 
in Examples XVII, XVIII, and XIX where applicable. 
XIV. Functional Assays 

REMAP function is assessed by expressing the sequences encoding REMAP at 
physiologically elevated levels in mammalian cell culture systems. cDNA is subcloned into a 
20 mammalian expression vector containing a strong promoter that drives high levels of cDNA 
expression. Vectors of choice include PCMV SPORT plasmid (Invitrogen, Carlsbad CA) and 
PCR3. 1 plasmid (Invitrogen), both of which contain the cytomegalovirus promoter. 5-10 ^g of 
recombinant vector are transiently transfected into a human cell line, for example, an endothelial or 
hematopoietic cell line, using either liposome formulations or electroporation. 1-2 fxg of an 
25 additional plasmid containing sequences encoding a marker protein are co-transfected. Expression of 
a marker protein provides a means to distinguish transfected cells from nontransfected cells and is a 
reliable predictor of cDNA expression from the recombinant vector. Marker proteins of choice 
include, e.g., Green Fluorescent Protein (GFP; Clontech), CD64, or a CD64-GFP fusion protein. 
Flow cytometry (FCM), an automated, laser optics-based technique, is used to identify transfected 
30 cells expressing GFP or CD64-GFP and to evaluate the apoptotic state of the cells and other cellular 
properties. FCM detects and quantifies the uptake of fluorescent molecules that diagnose events 
preceding or coincident with cell death. These events include changes in nuclear DNA content as 
measured by staining of DNA with propidium iodide; changes in cell size and granularity as measured 
by forward light scatter and 90 degree side light scatter; down-regulation of DNA synthesis as 
35 measured by decrease in bromodeoxyuridine uptake; alterations in expression of cell surface and 
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intracellular proteins as measured by reactivity with specific antibodies; and alterations in plasma 
membrane composition as measured by the binding of fluorescem-conjugated Annexin V protein to 
the cell surface. Methods in flow cytometry are discussed in Ormerod, M.G. (1994; Row Cytometry . 
Oxford, New York NY). 
5 The influence of REMAP on gene expression can be assessed using highly purified 

populations of cells transfected with sequences encoding REMAP and either CD64 or CD64-GFP. 
CD64 and CD64-GFP are expressed on the surface of transfected cells and bind to conserved regions 
of human immunoglobulin G (IgG). Transfected cells are efficiently separated from nontransfected 
cells using magnetic beads coated with either human IgG or antibody against CD64 (DYNAJL, Lake 
10 Success NY). mRNA can be purified from the cells using methods well known by those of skill in 
the art. Expression of mRNA encoding REMAP and other genes of interest can be analyzed by 
northern analysis or microarray techniques. 

XV. Production of REMAP Specific Antibodies 

REMAP substantially purified using polyacrylamide gel electrophoresis (PAGE; see, e.g., 
15 Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is used to 
immunize animals (e.g., rabbits, mice, etc.) and to produce antibodies using standard protocols. 

Alternatively, the REMAP amino acid sequence is analyzed using LASERGENE software 
(DNASTAR) to determine regions of high immunogenicity, and a corresponding oligopeptide is 
synthesized and used to raise antibodies by means known to those of skill in the art. Methods for 
20 selection of appropriate epitopes, such as those near the C-terminus or in hydrophilic regions are well 
described in the art (Ausubel et al., supra, ch. 1 1). 

Typically, oligopeptides of about 15 residues in length are synthesized using an ABI 431 A 
peptide synthesizer (Applied Biosystems) using FMOC chemistry and coupled to KLH (Sigma- 
Aldrich, St. Louis MO) by reaction with N-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS) to 
25 increase immunogenicity (Ausubel et al., supra). Rabbits are immunized with the oligopeptide-KLH 
complex in complete Freund's adjuvant. Resulting antisera are tested for antipeptide and anti- 
REMAP activity by, for example, binding the peptide or REMAP to a substrate, blocking with 1% 
BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat anti-rabbit IgG. 

XVI. Purification of Naturally Occurring REMAP Using Specific Antibodies 

30 Naturally occurring or recombinant REMAP is substantially purified by immunoaffinity 

chromatography using antibodies specific for REMAP. An immunoaffinity column is constructed by 
covalently coupling anti-REMAP antibody to an activated chromatographic resin, such as 
CNBr-activated SEPHAROSE (Amersham Biosciences). After the coupling, the resin is blocked and 
washed according to the manufacturer's instructions. 
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Media containing REMAP are passed over the immunoaffinity column, and the column is 
washed under conditions that allow the preferential absorbance of REMAP (e.g., high ionic strength 
buffers in the presence of detergent). The column is eluted under conditions that disrupt 
antibody/REMAP binding (e.g., a buffer of pH 2 to pH 3, or a high concentration of a chaotrope, such 

5 as urea or thiocyanate ion), and REMAP is collected. 

XVII. Identification of Molecules Which Interact with REMAP 

REMAP, or biologically active fragments thereof, are labeled with 125 I Bolton-Hunter reagent 
(Bolton, A.E. and W.M. Hunter (1973) Biochem. J. 133:529-539). Candidate molecules previously 
arrayed in the wells of a multi-well plate are incubated with the labeled REMAP, washed, and any 

10 wells with labeled REMAP complex are assayed. Data obtained using different concentrations of 
REMAP are used to calculate values for the number, affinity, and association of REMAP with the 
candidate molecules. 

Alternatively, molecules interacting with REMAP are analyzed using the yeast two-hybrid 
system as described in Fields, S. and O. Song (1989; Nature 340:245-246), or using commercially 

15 available kits based on the two-hybrid system, such as the MATCHMAKER system (Clontech). 

REMAP may also be used in the PATHCALLING process (CuraGen Corp., New Haven CT) 
which employs the yeast two-hybrid system in a high-throughput manner to determine all interactions ^ 
between the proteins encoded by two large libraries of genes (Nandabalan, K. et al. (2000) U.S. 
Patent No. 6,057,101). 

20 XVIII. Demonstration of REMAP Activity 

An assay for REMAP activity measures the expression of REMAP on the cell surface. cDNA 
encoding REMAP is transfected into an appropriate mammalian cell line. Cell surface proteins are 
labeled with biotin as described (de la Fuente, M.A. et al. (1997) Blood 90:2398-2405). 
Immunoprecipitations are performed using REMAP-specific antibodies, and immunoprecipitated 

25 samples are analyzed using sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
and immunoblotting techniques. The ratio of labeled immunoprecipitant to unlabeled 
immunoprecipitant is proportional to the amount of REMAP expressed on the cell surface. 

In the alternative, an assay for REMAP activity is based on a prototypical assay for 
ligand/receptor-mediated modulation of cell proliferation. This assay measures the rate of DNA 

30 synthesis in Swiss mouse 3T3 cells. A plasmid containing polynucleotides encoding REMAP is 
added to quiescent 3T3 cultured cells using transfection methods well known in the art. The 
transiently transfected cells are then incubated in the presence of [ 3 H]thymidine, a radioactive DNA 
precursor molecule. Varying amounts of REMAP ligand are then added to the cultured cells. 
Incorporation of [ 3 H]thymidine into acid-precipitable DNA is measured over an appropriate time 

35 interval using a radioisotope counter, and the amount incorporated is directly proportional to the 
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amount of newly synthesized DNA. A linear dose-response curve over at least a hundred-fold 
REMAP ligand concentration range is indicative of receptor activity. One unit of activity per 
milliliter is defined as the concentration of REMAP producing a 50% response level, where 100% 
represents maximal incorporation of [ 3 H]thymidine into acid-precipitable DNA (McKay, I. and I. 
5 Leigh, eds. (1993) Growth Factors: A Practical Approach , Oxford University Press, New York NY, p. 
73.) 

In a further alternative, the assay for REMAP activity is based upon the ability of GPCR 
family proteins to modulate G protein-activated second messenger signal transduction pathways (e.g., 
cAMP; Gaudin, P. et al. (1998) J. Biol. Chem. 273:4990-4996). A plasmid encoding full length 

10 REMAP is transfected into a mammalian cell line (e.g., Chinese hamster ovary (CHO) or human 
embryonic kidney (HEK-293) cell lines) using methods well-known in the art. Transfected cells are 
grown in 12-well trays in culture medium for 48 hours, then the culture medium is discarded, and the 
attached cells arc gently washed with PBS. The cells are then incubated in culture medium with or 
without ligand for 30 minutes, then the medium is removed and cells lysed by treatment with 1 M 

15 perchloric acid. The cAMP levels in the lysate are measured by radioimmunoassay using methods 
well-known in the art. Changes in the levels of cAMP in the lysate from cells exposed to ligand 
compared to those without ligand are proportional to the amount of REMAP present in the 
transfected cells. 

To measure changes in inositol phosphate levels, the cells are grown in 24-well plates 

20 containing 1x10 s cells/well and incubated with inositol-free media and [ 3 H]myoinositol, 2 ^Ci/well, 
for 48 hr. The culture medium is removed, and the cells washed with buffer containing 10 mM LiCl 
followed by addition of ligand. The reaction is stopped by addition of perchloric acid. Inositol 
phosphates are extracted and separated on Dowex AG1-X8 (Bio-Rad) anion exchange resin, and the 
total labeled inositol phosphates counted by liquid scintillation. Changes in the levels of labeled 

25 inositol phosphate from cells exposed to ligand compared to those without ligand are proportional to 
the amount of REMAP present in the transfected cells. 

In a further alternative, the ion conductance capacity of REMAP is demonstrated using an 
electrophysiological assay. REMAP is expressed by transforming a mammalian cell line such as 
COS7, HeLa or CHO with a eukaryotic expression vector encoding REMAP. Eukaryotic expression 

30 vectors are commercially available, and the techniques to introduce them into cells are well known to 
those skilled in the art. A small amount of a second plasmid, which expresses any one of a number of 
marker genes such as (i-galactosidase, is co-transformed into the cells in order to allow rapid 
identification of those cells which have taken up and expressed the foreign DNA. The cells are 
incubated for 48-72 hours after transformation under conditions appropriate for the cell line to allow 

35 expression and accumulation of REMAP and P-galactosidase. Transformed cells expressing 
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galactosidase are stained blue when a suitable colorimetric substrate is added to the culture media 
under conditions that are well known in the art. Stained cells are tested for differences in membrane 
conductance due to various ions by electrophysiological techniques that are well known in the art. 
Untransformed cells, and/or cells transformed with either vector sequences alone or (3-galactosidase 

5 sequences alone, are used as controls and tested in parallel. The contribution of REMAP to cation or 
anion conductance can be shown by incubating the cells using antibodies specific for either REMAP. 
The respective antibodies will bind to the extracellular side of REMAP, thereby blocking the pore in 
the ion channel, and the associated conductance. 

In a further alternative, REMAP transport activity is assayed by measuring uptake of labeled 

10 substrates into Xenopus laevis oocytes. Oocytes at stages V and VI are injected with REMAP mRNA 
(10 ng per oocyte) and incubated for 3 days at 18 °C in OR2 medium (82.5 mM NaCl, 2.5 mM KC1, 1 
mM CaCl 2 , 1 mM MgCl 2 , 1 mM NajHPO^ 5 mM Hepes, 3.8 mM NaOH , 50 fig/ml gentamycin, pH 
7.8) to allow expression of REMAP protein. Oocytes are then transferred to standard uptake medium 
(100 mM NaCl, 2 mM KC1, 1 mM CaCl 2 , 1 mM MgCl 2 , 10 mM Hepes/Tris pH 7.5). Uptake of 

15 various substrates (e.g., amino acids, sugars, drugs, and neurotransmitters) is initiated by adding a 3 H 
substrate to the oocytes. After incubating for 30 minutes, uptake is terminated by washing the 
oocytes three times in Na + -free medium, measuring the incorporated 3 H, and comparing with 
controls. REMAP activity is proportional to the level of internalized 3 H substrate. 

In a further alternative, REMAP protein kinase (PK) activity is measured by phosphorylation 

20 of a protein substrate using gamma-labeled [ 32 P]-ATP and quantitation of the incorporated 

radioactivity using a gamma radioisotope counter. REMAP is incubated with the protein substrate, 
[ 32 P]-ATP, and an appropriate kinase buffer. The 32 P incorporated into the product is separated from 
free [ 32 P]-ATP by electrophoresis and the incorporated 32 P is counted. The amount of 32 P recovered is 
proportional to the PK activity of REMAP in the assay. A determination of the specific amino acid 

25 residue phosphorylated is made by phosphoamino acid analysis of the hydrolyzed protein. 

Transcriptional regulatory activity of REMAP is measured by its ability to stimulate 
transcription of a reporter gene (Liu, H.Y. et al. (1997) EMBO J. 16:5289-5298). The assay entails 
the use of a well characterized reporter gene construct, LexA op -LacZ, that consists of LexA DNA 
transcriptional control elements (LexA^,) fused to sequences encoding the E. coli LacZ enzyme. The 

30 methods for constructing and expressing fusion genes, introducing them into cells, and measuring 
LacZ enzyme activity, are well known to those skilled in the art. Sequences encoding REMAP are 
cloned into a plasmid that directs the synthesis of a fusion protein, LexA-REMAP, consisting of 
REMAP and a DNA-binding domain derived from the LexA transcription factor. The resulting 
plasmid, encoding a LexA-REMAP fusion protein, is introduced into yeast cells along with a plasmid 

35 containing the LexA^-LacZ reporter gene. The amount of LacZ enzyme activity associated with 
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LexA-NuREC transfected cells, relative to control cells, is proportional to the amount of transcription 
stimulated by the REMAP. 

Phorbol ester binding activity of REMAP is measured using an assay based on the fluorescent 
phorbol ester sapinotoxin-D (SAPD). Binding of SAPD to REMAP is quantified by measuring the 

5 resonance energy transfer from REMAP tryptophans to the 2-(N-methylamino)benzoyl fluorophore of 
the phorbol ester, as described by Slater et al. ((1996) J. Biol. Chem. 271:4627-4631). 
Transport activity of REMAP is assayed by measuring uptake of labeled substrates into Xenopus 
laevis oocytes. Oocytes at stages V and VI are injected with REMAP mRNA (10 ng per oocyte) and 
incubated for 3 days at 18°C in OR2 medium (82.5mM NaCl, 2.5 mM KC1, ImM CaCl 2 , ImM MgCl 

10 2 , ImM Na 2 HP0 4 , 5 mM Hepes, 3.8 mM NaOH , 50/zg/ml gentamycin, pH 7.8) to allow expression of 
REMAP. Oocytes are then transferred to standard uptake medium (lOOmM NaCl, 2 mM KC1, ImM 
CaCl 2 , ImM MgCl 2 , 10 mM Hepes/Tris pH 7.5). Uptake of various substrates (e.g., amino acids, 
sugars, drugs, ions, and neurotransmitters) is initiated by adding labeled substrate (e.g. radiolabeled 
with 3 H, fluorescently labeled with rhodamine, etc.) to the oocytes. After incubating for 30 minutes, 

15 uptake is terminated by washing the oocytes three times in Na + -free medium, measuring the 

incorporated label, and comparing with controls. REMAP activity is proportional to the level of 
internalized labeled substrate. 

ATPase activity associated with REMAP can be measured by hydrolysis of radiolabeled 
ATP-[y- 32 P], separation of the hydrolysis products by chromatographic methods, and quantitation of 

20 the recovered 32 P using a scintillation counter. The reaction mixture contains ATP-[y- 32 P] and varying 
amounts of REMAP in a suitable buffer incubated at 37 °C for a suitable period of time. The reaction 
is terminated by acid precipitation with trichloroacetic acid and then neutralized with base, and an 
aliquot of the reaction mixture is subjected to membrane or filter paper-based chromatography to 
separate the reaction products. The amount of 32 P liberated is counted in a scintillation counter. The 

25 amount of radioactivity recovered is proportional to the ATPase activity of REMAP in the assay. 

Ion channel activity of REMAP is demonstrated using an electrophysiological assay for ion 
conductance. REMAP can be expressed by transforming a mammalian cell line such as COS7, HeLa 
or CHO with a eukaryotic expression vector encoding REMAP. Eukaryotic expression vectors are 
commercially available, and the techniques to introduce them into cells are well known to those 

30 skilled in the art. A second plasmid which expresses any one of a number of marker genes, such as J$- 
galactosidase, is co-transformed into the cells to allow rapid identification of those cells which have 
taken up and expressed the foreign DNA. The cells are incubated for 48-72 hours after 
transformation under conditions appropriate for the cell line to allow expression and accumulation of 
REMAP and 6-galactosidase. 
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Transformed cells expressing JJ-galactosidase are stained blue when a suitable colorimetric 
substrate is added to the culture media under conditions that are well known in the art. Stained cells 
are tested for differences in membrane conductance by electrophysiological techniques that are well 
known in the art. Untransformed cells, and/or cells transformed with either vector sequences alone or 

5 B-galactosidase sequences alone, are used as controls and tested in parallel. Cells expressing REMAP 
will have higher anion or cation conductance relative to control cells. The contribution of REMAP to 
conductance can be confirmed by incubating the cells using antibodies specific for REMAP. The 
antibodies will bind to the extracellular side of REMAP, thereby blocking the pore in the ion channel, 
and the associated conductance. 

10 Alternatively, ion channel activity of REMAP is measured as current flow across a REMAP- 

containing Xenopus laevis oocyte membrane using the two-electrode voltage-clamp technique (Ishi et 
al., supra ; Jegla, T. and L. Salkoff (1997) J. NeuroscL 17:32-44). REMAP is subcloned into an 
appropriate Xenopus oocyte expression vector, such as pBF, and 0.5-5 ng of mRNA is injected into 
mature stage IV oocytes. Injected oocytes are incubated at 18 °C for 1-5 days. Inside-out 

15 macropatches are excised into an intracellular solution containing 1 16 mM K-gluconate, 4 mM KG1, 
and 10 mM Hepes (pH 7.2). The intracellular solution is supplemented with varying concentrations 
of the REMAP mediator, such as cAMP, cGMP, or Ca +2 (in the form of CaCl^, where appropriate. 
Electrode resistance is set at 2-5 MQ and electrodes are filled with the intracellular solution lacking 
mediator. Experiments are performed at room temperature from a holding potential of 0 mV. 

20 Voltage ramps (2.5 s) from -100 to 100 mV are acquired at a sampling frequency of 500 Hz. Current 
measured is proportional to the activity of REMAP in the assay. 
XIX. Identification of REMAP Ligands 

REMAP is expressed in a eukaryotic cell line such as CHO (Chinese Hamster Ovary) or HEK 
(Human Embryonic Kidney) 293 which have a good history of GPCR expression and which contain a 

25 wide range of G-proteins allowing for functional coupling of the expressed REMAP to downstream 
effectors. The transformed cells are assayed for activation of the expressed receptors in the presence 
of candidate ligands. Activity is measured by changes in intracellular second messengers, such as 
cyclic AMP or Ca 2+ . These may be measured directly using standard methods well known in the art, 
or by the use of reporter gene assays in which a luminescent protein (e.g. firefly luciferase or green 

30 fluorescent protein) is under the transcriptional control of a promoter responsive to the stimulation of 
protein kinase C by the activated receptor (Milligan, G. et al. (1996) Trends Pharmacol. Sci. 17:235- 
237). Assay technologies are available for both of these second messenger systems to allow high 
throughput readout in multi-well plate format, such as the adenylyl cyclase activation FlashPlate 
Assay (NEN Life Sciences Products), or fluorescent Ca 2 + indicators such as Fluo-4 AM (Molecular 

35 Probes) in combination with the FLIPR fluorimetric plate reading system (Molecular Devices). In a 
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more generic version of this assay, changes in membrane potential caused by ionic flux across the 
plasma membrane are measured using oxonyl dyes such as DiB AC 4 (Molecular Probes). DiBAC 4 
equilibrates between the extracellular solution and cellular sites according to the cellular membrane 
potential. The dye's fluorescence intensity is 20-fold greater when bound to hydrophobic 

5 intracellular sites, allowing detection of DiB AC 4 entry into the cell (Gonzalez, J.E. and P. A. 

Negulescu (1998) Curr. Opin. Biotechnol. 9:624-631). Candidate agonists or antagonists may be 
selected from known ion channel agonists or antagonists, peptide libraries, or combinatorial chemical 
libraries. In cases where the physiologically relevant second messenger pathway is not known, 
REMAP may be coexpressed with the G-proteins G al5/16 which have been demonstrated to couple to a 

10 wide range of G-proteins (Offermanns, S. and M.I. Simon (1995) J. Biol. Chem. 270: 15 175-15 180), 
in order to funnel the signal transduction of the REMAP through a pathway involving phospholipase 
C and Ca 2+ mobilization. Alternatively, REMAP may be expressed in engineered yeast systems 
which lack endogenous GPCRs, thus providing the advantage of a null background for REMAP 
activation screening. These yeast systems substitute a human GPCR and G a protein for the 

15 corresponding components of the endogenous yeast pheromone receptor pathway. Downstream 
signaling pathways are also modified so that the normal yeast response to the signal is converted to 
positive growth on selective media or to reporter gene expression (Broach, J.R. and J. Thorner (1996) 
Nature 384 (supp.): 14-16). The receptors are screened against putative ligands including known 
GPCR ligands and other naturally occurring bioactive molecules. Biological extracts from tissues, 

20 biological fluids and cell supernatants are also screened. 

Various modifications and variations of the described compositions, methods, and systems of 
the invention will be apparent to those skilled in the art without departing from the scope and spirit of 
the invention. It will be appreciated that the invention provides novel and useful proteins, and their 

25 encoding polynucleotides, which can be used in the drug discovery process, as well as methods for 
using these compositions for the detection, diagnosis, and treatment of diseases and conditions. 
Although the invention has been described in connection with certain embodiments, it should be 
understood that the invention as claimed should not be unduly limited to such specific embodiments. 
Nor should the description of such embodiments be considered exhaustive or limit the invention to 

30 the precise forms disclosed. Furthermore, elements from one embodiment can be readily recombined 
with elements from one or more other embodiments. Such combinations can form a number of 
embodiments within the scope of the invention. It is intended that the scope of the invention be 
defined by the following claims and their equivalents. 
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What is claimed is: 

1. An isolated polypeptide selected from the group consisting of: 

a) a polypeptide comprising an amino acid sequence selected from the group consisting 
ofSEQIDNO:l-23, 

b) a polypeptide comprising a naturally occurring amino acid sequence at least 90% 
identical to an amino acid sequence selected from the group consisting of SEQ ID 
NO: 1-4, SEQ ID NO:6-10, SEQ ID NO: 12-14, SEQ ID NO: 17, and SEQ ID NO: 19- 
23, 

c) a polypeptide comprising a naturally occurring amino acid sequence at least 91% 
identical to the amino acid sequence of SEQ ID NO: 18, 

d) a polypeptide comprising a naturally occurring amino acid sequence at least 92% 
identical to the amino acid sequence of SEQ ID NO: 11, 

e) a polypeptide comprising a naturally occurring amino acid sequence at least 94% 
identical to the amino acid sequence of SEQ ID NO:5, 

f) a polypeptide comprising a naturally occurring amino acid sequence at least 98% 
identical to the amino acid sequence of SEQ ID NO: 16, 

g) a polypeptide comprising a naturally occurring amino acid sequence at least 99% 
identical to the amino acid sequence of SEQ ID NO: 15, 

h) a biologically active fragment of a polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO: 1-23, and 

i) an immunogenic fragment of a polypeptide having an amino acid sequence selected 
from the group consisting of SEQ ID NO: 1-23. 

2. An isolated polypeptide of claim 1 comprising an amino acid sequence selected from the 
group consisting of SEQ ID NO: 1-23. 

3. An isolated polynucleotide encoding a polypeptide of claim 1. 

4. An isolated polynucleotide encoding a polypeptide of claim 2. 

5. An isolated polynucleotide of claim 4 comprising a polynucleotide sequence selected from 
the group consisting of SEQ ID NO:24-46. 
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6. A recombinant polynucleotide comprising a promoter sequence operably linked to a 
polynucleotide of claim 3. 

7. A cell transformed with a recombinant polynucleotide of claim 6. 

5 

8. A transgenic organism comprising a recombinant polynucleotide of claim 6. 

9. A method of producing a polypeptide of claim 1, the method comprising: 

a) culturing a cell under conditions suitable for expression of the polypeptide, wherein 
10 said cell is transformed with a recombinant polynucleotide, and said recombinant 

polynucleotide comprises a promoter sequence operably linked to a polynucleotide 
encoding the polypeptide of claim 1, and 

b) recovering the polypeptide so expressed. 

!5 io. A method of claim 9, wherein the polypeptide comprises an amino acid sequence 

selected from the group consisting of SEQ ID NO: 1-23. 

11, An isolated antibody which specifically binds to a polypeptide of claim 1. 

20 12. An isolated polynucleotide selected from the group consisting of: 

a) a polynucleotide comprising a polynucleotide sequence selected from the group 
consisting of SEQ ID NO:24-46, 

b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least 
90% identical to a polynucleotide sequence selected from the group consisting of 

25 SEQ ID NO:24-46, 

c) a polynucleotide complementary to a polynucleotide of a), 

d) a polynucleotide complementary to a polynucleotide of b), and 

e) an RNA equivalent of a)-d). 

30 13. An isolated polynucleotide comprising at least 60 contiguous nucleotides of a 

polynucleotide of claim 12. 

14. A method of detecting a target polynucleotide in a sample, said target polynucleotide 
having a sequence of a polynucleotide of claim 12, the method comprising: 
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a) hybridizing the sample with a probe comprising at least 20 contiguous nucleotides 
comprising a sequence complementary to said target polynucleotide in the sample, 
and which probe specifically hybridizes to said target polynucleotide, under 
conditions whereby a hybridization complex is formed between said probe and said 
target polynucleotide or fragments thereof, and 

b) detecting the presence or absence of said hybridization complex, and, optionally, if 
present, the amount thereof. 

15. A method of claim 14, wherein the probe comprises at least 60 contiguous nucleotides. 



10 



16. A method of detecting a target polynucleotide in a sample, said target polynucleotide 
having a sequence of a polynucleotide of claim 12, the method comprising: 

a) amplifying said target polynucleotide or fragment thereof using polymerase chain 
reaction amplification, and 

15 b) detecting the presence or absence of said amplified target polynucleotide or fragment 

thereof, and, optionally, if present, the amount thereof. 

17. A composition comprising a polypeptide of claim 1 and a pharmaceutical^ acceptable 
excipient. 

20 

* 18. A composition of claim 17, wherein the polypeptide comprises an amino acid sequence 
selected from the group consisting of SEQ ID NO: 1-23. 

19. A method for treating a disease or condition associated with decreased expression of 

25 functional REMAP, comprising administering to a patient in need of such treatment the composition 
of claim 17. 

20. A method of screening a compound for effectiveness as an agonist of a polypeptide of 
claim 1, the method comprising: 

30 a) exposing a sample comprising a polypeptide of claim 1 to a compound, and 

b) detecting agonist activity in the sample. 

21. A composition comprising an agonist compound identified by a method of claim 20 and a 
pharmaceutical^ acceptable excipient. 

35 
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22. A method for treating a disease or condition associated with decreased expression of 
functional REMAP, comprising administering to a patient in need of such treatment a composition of 
claim 21. 

23. A method of screening a compound for effectiveness as an antagonist of a polypeptide of 
claim 1, the method comprising: 

a) exposing a sample comprising a polypeptide of claim 1 to a compound, and 

b) detecting antagonist activity in the sample. 

24. A composition comprising an antagonist compound identified by a method of claim 23 
and a pharmaceutically acceptable excipient. 

25. A method for treating a disease or condition associated with overexpression of functional 
REMAP, comprising administering to a patient in need of such treatment a composition of claim 24. 

26. A method of screening for a compound that specifically binds to the polypeptide of claim 
1, the method comprising: 

a) combining the polypeptide of claim 1 with at least one test compound under suitable 

conditions, and 

b) detecting binding of the polypeptide of claim 1 to the test compound, thereby 
identifying a compound that specifically binds to the polypeptide of claim L 

27. A method of screening for a compound that modulates the activity of the polypeptide of 
claim 1, the method comprising: 

a) combining the polypeptide of claim 1 with at least one test compound under 
conditions permissive for the activity of the polypeptide of claim 1, 

b) assessing the activity of the polypeptide of claim 1 in the presence of the test 
compound, and 

c) comparing the activity of the polypeptide of claim 1 in the presence of the test 
compound with the activity of the polypeptide of claim 1 in the absence of the test 
compound, wherein a change in the activity of the polypeptide of claim 1 in the 
presence of the test compound is indicative of a compound that modulates the activity 
of the polypeptide of claim 1. 
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28. A method of screening a compound for effectiveness in altering expression of a target 
polynucleotide, wherein said target polynucleotide comprises a sequence of claim 5, the method 
comprising: 

a) exposing a sample comprising the target polynucleotide to a compound, under 
5 conditions suitable for the expression of the target polynucleotide, 

b) detecting altered expression of the target polynucleotide, and 

c) comparing the expression of the target polynucleotide in the presence of varying 
amounts of the compound and in the absence of the compound. 

10 29. A method of assessing toxicity of a test compound, the method comprising: 

a) treating a biological sample containing nucleic acids with the test compound, 

b) hybridizing the nucleic acids of the treated biological sample with a probe comprising 
at least 20 contiguous nucleotides of a polynucleotide of claim 12 under conditions 
whereby a specific hybridization complex is formed between said probe and a target 

15 polynucleotide in the biological sample, said target polynucleotide comprising a 

polynucleotide sequence of a polynucleotide of claim 12 or fragment thereof, 

c) quantifying the amount of hybridization complex, and 

d) comparing the amount of hybridization complex in the treated biological sample with 
the amount of hybridization complex in an untreated biological sample, wherein a 

20 difference in the amount of hybridization complex in the treated biological sample is 

indicative of toxicity of the test compound. 

30. A diagnostic test for a condition or disease associated with the expression of REMAP in 
a biological sample, the method comprising: 

25 a) combining the biological sample with an antibody of claim 11, under conditions 

suitable for the antibody to bind the polypeptide and form an antibody:polypeptide 
complex, and 

b) detecting the complex, wherein the presence of the complex correlates with the 
presence of the polypeptide in the biological sample. 

30 

31. The antibody of claim 11, wherein the antibody is: 

a) a chimeric antibody, 

b) a single chain antibody, 

c) a Fab fragment, 

35 d) a F(ab') 2 fragment, or 
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e) a humanized antibody. 1 

32. A composition comprising an antibody of claim 11 and an acceptable excipient. 

5 33. A method of diagnosing a condition or disease associated with the expression of REMAP 

in a subject, comprising administering to said subject an effective amount of the composition of claim 
32. 

34. A composition of claim 32, wherein the antibody is labeled. 

10 

35. A method of diagnosing a condition or disease associated with the expression of REMAP 
in a subject, comprising administering to said subject an effective amount of the composition of claim 
34. 

15 36. A method of preparing a polyclonal antibody with the specificity of the antibody of claim 

11, the method comprising: 

a) immunizing an animal with a polypeptide consisting of an amino acid sequence 

selected from the group consisting of SEQ ID NO: 1-23, or an immunogenic fragment 
thereof, under conditions to elicit an antibody response, 
20 b) isolating antibodies from the animal, and 

c) screening the isolated antibodies with the polypeptide, thereby identifying a 

polyclonal antibody which specifically binds to a polypeptide comprising an amino 
acid sequence selected from the group consisting of SEQ ID NO: 1-23. 

25 37. A polyclonal antibody produced by a method of claim 36. 

38. A composition comprising the polyclonal antibody of claim 37 and a suitable carrier. 

39. A method of making a monoclonal antibody with the specificity of the antibody of claim 
30 1 1 , the method comprising: 

a) immunizing an animal with a polypeptide consisting of an amino acid sequence 
selected from the group consisting of SEQ ID NO: 1-23, or an immunogenic fragment 
thereof, under conditions to elicit an antibody response, 

b) isolating antibody producing cells from the animal, 
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c) fusing the antibody producing cells with immortalized cells to form monoclonal 
antibody-producing hybridoma cells, 

d) culturing the hybridoma cells, and 

e) isolating from the culture monoclonal antibody which specifically binds to a 

5 polypeptide comprising an amino acid sequence selected from the group consisting of 

SEQIDNO:l-23. 

40. A monoclonal antibody produced by a method of claim 39. 

10 41. A composition comprising the monoclonal antibody of claim 40 and a suitable carrier. 

42. The antibody of claim 11, wherein the antibody is produced by screening a Fab 
expression library. 

15 43. The antibody of claim 11, wherein the antibody is produced by screening a recombinant 

immunoglobulin library. 

44. A method of detecting a polypeptide comprising an amino acid sequence selected from 
the group consisting of SEQ ID NO: 1-23 in a sample, the method comprising: 

20 a) incubating the antibody of claim 1 1 with a sample under conditions to allow specific 

binding of the antibody and the polypeptide, and 
b) detecting specific binding, wherein specific binding indicates the presence of a 

polypeptide comprising an amino acid sequence selected from the group consisting of 
SEQ ID NO: 1-23 in the sample. 

25 

45. A method of purifying a polypeptide comprising an amino acid sequence selected from 
the group consisting of SEQ ID NO: 1-23 from a sample, the method comprising: 

a) incubating the antibody of claim 1 1 with a sample under conditions to allow specific 
binding of the antibody and the polypeptide, and 
30 b) separating the antibody from the sample and obtaining the purified polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID 
NO: 1-23. 

46. A microarray wherein at least one element of the microarray is a polynucleotide of claim 

35 13. 
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47. A method of generating an expression profile of a sample which contains 
polynucleotides, the method comprising: 

a) labeling the polynucleotides of the sample, 

b) contacting the elements of the microarray of claim 46 with the labeled 

5 polynucleotides of the sample under conditions suitable for the formation of a 

hybridization complex, and 

c) quantifying the expression of the polynucleotides in the sample. 

48. An array comprising different nucleotide molecules affixed in distinct physical locations 
10 on a solid substrate, wherein at least one of said nucleotide molecules comprises a first 

oligonucleotide or polynucleotide sequence specifically hybridizable with at least 30 contiguous 
nucleotides of a target polynucleotide, and wherein said target polynucleotide is a polynucleotide of 
claim 12. 

15 49. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is 

completely complementary to at least 30 contiguous nucleotides of said target polynucleotide. 

50. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is 
completely complementary to at least 60 contiguous nucleotides of said target polynucleotide. 

20 

5 1. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is 
completely complementary to said target polynucleotide. 

52. An array of claim 48, which is a microarray. 

25 

53. An array of claim 48, further comprising said target polynucleotide hybridized to a 
nucleotide molecule comprising said first oligonucleotide or polynucleotide sequence. 

54. An array of claim 48, wherein a linker joins at least one of said nucleotide molecules to 
30 said solid substrate. 

55. An array of claim 48, wherein each distinct physical location on the substrate contains 
multiple nucleotide molecules, and the multiple nucleotide molecules at any single distinct physical 
location have the same sequence, and each distinct physical location on the substrate contains 
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nucleotide molecules having a sequence which differs from the sequence of nucleotide molecules at 
another distinct physical location on the substrate. 

56. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 1. 

5 

57. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:2. 

58. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:3. 
10 59. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:4. 

60. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 5. 

61. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:6. 

15 

62. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:7. 

63. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 8. 
20 64. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:9. 

65. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 10. 

66. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 1 1. 

25 

67. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 12. 

68. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 13. 
30 69. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 14. 

70. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 15. 

71. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 16. 
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72. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 17. 

73. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 18. 

74. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 19. 

75. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:20. 

76. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:21. 

77. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:22. 

78. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:23. 

15 79. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:24. 

80. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 
NO:25. ' 

20 

81. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:26. 

82. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

25 NO:27. 

83. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:28. 

30 84. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:29. 

85. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:30. 

35 
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86. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:31. 

87. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

5 NO:32. 

88. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:33. 

10 89. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:34. 

90. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:35. 

15 

91. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:36. 

92. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

20 NO:37. 

93. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:38. 

25 94. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:39. 

95. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:40. 

30 

96. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:41. 

97. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

35 NO:42. 
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98. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:43. 

99. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

5 NO:44. 

100. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ JD 

NO:45. 

10 101. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID 

NO:46. 
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Leu Thr 








350 










355 








360 


Lys 


Ala 


Gin Glu 


Glu 


He 


Arg 


Leu 


Thr 


Asn 


Leu 


Phe 


Thr 


Leu Thr 






365 










370 








375 


Asn 


Tyr 


Thr Tyr 


Cys 


Val 


Val 


Ser 


Thr 


Ser Ala Gly Leu Arg His 






380 










385 








390 


Asn 


His 


Thr Cys 


Leu 


Thr 


He 


Cys 


Leu 


Pro 


Arg 


Leu 


Pro 


Ser Pro 






395 










400 








405 


Pro 


Gly 


Pro Val 


Pro 


Ser 


Pro 


Ser 


Thr 


Ala 


Thr 


His 


Tyr 


He Met 






410 










415 








420 


Thr 


lie 


Leu Gly Cys 


Leu 


Phe 


Gly Met Val 


Leu 


Val 


Leu 


Gly Ala 








425 










430 








435 


Val 


Tyr 


Tyr Cys 


Leu 


Arg 


Arg Arg Arg Arg 


Gin 


Glu 


Glu 


Lys His 








440* 










445 








450 


Lys 


Lys 


Ala Ala 


Ser 


Ala 


Ala 


Ala 


Ala 


Gly 


Ser 


Leu 


Lys 


Lys Thr 




455 










460 








465 


He 


He 


Glu Leu 


Lys 


Tyr 


Gly 


Pro 


Glu 


Leu 


Glu 


Ala 


Pro 


Gly Leu 








470 










475 








480 


Ala 


Pro 


Leu Ser 


Gin 


Gly 


Pro 


Leu 


Leu 


Gly 


Pro 


Glu 


Ala 


Val Thr 








485 










490 








495 


Arg 


He 


Pro Tyr 


Leu 


Pro 


Ala 


Ala 


Gly 


Glu 


Val 


Glu 


Gin 


Tyr Lys 






500 










505 








510 


Leu 


Val 


Glu Ser 


Ala 


Asp 


Thr 


Pro 


Lys 


Ala 


Ser 


Lys 


Gly Ser Tyr 








515 










520 








525 


Met 


Glu 


Val Arg 


Thr 


Gly Asp 


Pro 


Pro 


Glu 


Arg 


Arg 


Asp 


Cys Glu 








530 










535 








540 


Leu 


Gly Arg Pro 


Gly 


Pro 


Asp 


Ser 


Gin 


Ser 


Ser 


Val 


Ala 


Glu He 








545 










550 








555 


Ser 


Thr 


He Ala 


Lys 


Glu 


Val 


Asp 


Lys 


Val 


Asn 


Gin 


He 


He Asn 








560 










565 








570 


Asn 


Cys 


He Asp Ala 


Leu 


Lys 


Ser 


Glu 


Ser 


Thr 


Ser 


Phe 


Gin Gly 






575 










580 








585 


Val 


Lys 


Ser Gly Pro Val 


Ser 


Val 


Ala 


Glu 


Pro 


Pro 


Leu 


Val Leu 






590 










595 








600 


Leu 


Ser 


Glu Pro 


Leu 


Ala 


Ala 


Lys 


His 


Gly 


Phe 


Leu 


Ala 


Pro Gly 








605 










610 








615 


Tyr 


Lys 


Asp Ala 


Phe 


Gly His 


Ser 


Leu 


Gin 


Arg 


His 


His 


Ser Val 




620 










625 








630 


Glu Ala Ala Gly Pro 


Pro Arg Ala Ser 


Thr 


Ser 


Ser 


Ser 


Gly Ser 








635 










640 








645 


Val 


Arg 


Ser Pro 


Arg 


Ala 


Phe Arg Ala 


Glu 


Ala 


Val 


Gly Val His 






650 










655 








660 


Lys 


Ala 


Ala Ala 


Ala 


Glu 


Ala 


Lys 


Tyr 


He 


Glu 


Lys 


Gly 


Ser Pro 






665 










670 








675 


Ala 


Ala 


Asp Ala 


He 


Leu 


Thr 


Val 


Thr 


Pro 


Ala 


Ala 


Ala 


Val Leu 






680 










685 








690 


Arg Ala 


Glu Ala 


Glu 


Lys 


Gly Arg Gin Tyr Gly Glu His Arg His 








695 










700 








705 
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Ser 


Tyr 


Piro 


CaXy 


Ser 
710 


His 


Pro 


Ala 


Glu 


Pro 
715 


Pro Ala 


Pro 


Pro 


Gly 
720 


Pro 


Pro 


Pro 


Pro 


Pro 


Pro 


Hxs 


Glu 


Gly Leu Gly Arg Lys Ala 


Ser 


Tl o 

xie 








n T r 










730 








735 


.Lieu 


G±U 


Pro 


Leu 
740 


Thr 


Arg 


Pro 


Arg 


Pro 
745 


Arg Asp 


Leu 


Ala 


Tyr 
750 


Ser 




jjeu 


Ser 


Pro 


Gin 


Tyr 


His 


Ser 


Leu 


Ser Tyr 


Ser 


Ser 


Ser 










755 










760 






765 


Pro 




Tyr 


Thr 


Cys 


Arg 


Ala 


Ser 


Gin 


Ser 


lie Trp 


Glu 


Arg 


Phe 










770 










775 






780 


Arg 


Leu 


Ser 


Arg Arg 


Arg 


His 


Lys 


Glu 


Glu 


Glu Glu 


Phe 


Met 


Ala 


Ala 








785 










790 








795 


Gly 


His 


Ala 


Leu 


Arg 


Lys 


Lys 


Val 


Gin 


Phe Ala 


Lys 


Asp 


Glu 










800 










805 






810 


Asp 


Leu 


His 


Asp 


lie 


Leu 


Asp Tyr 


Trp 


Lys 


Gly Val 


Ser 


Ala 


Gin 










815 










820 








825 


His 


Lys 


Ser 

























<210> 5 

<211> 1168 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Incyte ID No: 6772808CD1 

<400> 5 



Met 


Gly 


Lys Val Gly Ala 


Gly Gly 


Gly Ser 


Gin 


Ala 


Arg Leu Ser 


1 




5 








10 






15 


Ala 


Leu 


Leu Ala Gly 


Ala 


Gly Leu 


Leu 


He 


Leu 


Cys 


Ala Pro Gly 






20 








25 






30 


Val 


Cys 


Gly Gly Gly 


Ser 


Cys Cys 


Pro 


Ser 


Pro 


His 


Pro Ser Ser 






35 








40 






45 


Ala 


Pro 


Arg Ser Ala 


Ser 


Thr Pro 


Arg Gly 


Phe 


Ser 


His Gin Gly 






50 








55 






60 


Arg 


Pro 


Gly Arg Ala 


Pro 


Ala Thr 


Pro 


Leu 


Pro 


Leu 


Val Val Arg 






65 








70 






75 


Pro 


Leu 


Phe Ser Val 


Ala 


Pro Gly Asp Arg Ala Leu 


Ser Leu Glu 






80 








85 






90 


Arg 


Ala 


Arg Gly Thr 


Gly 


Ala Ser 


Met 


Ala 


Val 


Ala Ala Arg Ser 


Gly 




95 








100 






105 


Arg 


Arg Arg Arg 


Ser 


Gly Ala 


Asp 


Gin 


Glu 


Lys Ala Glu Arg 






110 








115 






120 


Gly 


Glu 


Gly Ala Ser 


Arg 


Ser Pro 


Arg Gly Val 


Leu Arg Asp Gly 






125 








130 






135 


Gly 


Gin 


Gin Glu Pro 


Gly 


Thr Arg Glu Arg Asp 


Pro 


Asp Lys Ala 






140 








145 






150 


Thr 


Arg 


Phe Arg Met 


Glu 


Glu Leu 


Arg 


Leu 


Thr 


Ser 


Thr Thr Phe 


Ala 




155 








160 






165 


Leu 


Thr Gly Asp 


Ser 


Ala His 


Asn 


Gin 


Ala 


Met 


Val His Trp 






170 








175 






180 


Ser 


Gly His Asn Ser 


Ser 


Val lie 


Leu 


He 


Leu 


Thr 


Lys Leu Tyr 






185 








190 






195 


Asp 


Tyr 


Asn Leu Gly 


Ser 


lie Thr 


Glu 


Ser 


Ser 


Leu 


Trp Arg Ser 


Thr 




200 








205 






210 


Asp 


Tyr Gly Thr 


Thr 


Tyr Glu 


Lys 


Leu 


Asn 


Asp 


Lys Val Gly 






215 








220 






225 


Leu 


Lys 


Thr lie Leu 


Ser 


Tyr Leu 


Tyr 


Val 


Cys 


Pro 


Thr Asn Lys 






230 








235 






240 


Arg 


Lys 


lie Met Leu 


Leu 


Thr Asp 


Pro 


Glu 


He 


Glu 


Ser Ser Leu 






245 








250 






255 
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LeU 


lie 


Ser 


Ser 


Asp 


cl it 
IjlU 


vj±y 


.La 


1 HIT 


Tyr 




Lys 


Tyr 


Arg 


Leu 




















ZOO 










Z / U 


Asn 


Pne 


Tyr 


lie 


tain 


Ser 


Leu 


Leu 


Phe 


His 


Pro 


Lys 


bin 


pin 
blU 


Asp 










2 /D 










280 












Trp 


lie 


Leu 


Ala 


Tyr 


Ser 


Cain 


Asp 


Gin 


Lys 


Leu 


Tyr 


Ser 


Ser 


Ala 










Z9 0 










295 










J5 U U 


GlU 


Til, _ 

Pne 


Gly Arg 


Arg 


Trp 


tain 


Leu 


He 


Gin 


vjJLU 




val 


Val 


Pro 










305 










310 










j ID 


Asn 


Arg 


Phe 


Tyr 


Trp 


Ser 


val 


TUT—, f- 


Gly Ser 


Asn 


Lys 


IjlU 


Pro 


Asp 










320 










325 












Leu 


Val 


His 


Leu 


Glu 


Ala 


Arg 


Thr 


Val 


Asp 


pi 
(j-Ly 


xllS 


Cor 


HIS 


Tyr 










335 










340 












Leu 


Thr 


Cys 


Arg 


Met 


Gin 


Asn 


Cys 


Thr 


Glu 


TV 1 o 

Aia 


Asn 


Arg 


Asn 


vain 










350 










355 










o bu 


Pro 


Phe 


Pro 


Gly 


Tyr 


lie 


Asp 


Pro 


Asp 


Ser 


Leu 


lie 


Val 


bin 


Asp 










365 










370 












His 


Tyr 


Val 


Phe 


Val 


Gin 


Leu 


Thr 


Ser 


Gly 


Gly 


Arg 


Pro 


TT -J — 

HIS 


Tyr 










380 










385 










*3 o r\ 
390 


Tyr 


Val 


Ser 


Tyr 


Arg 


Arg 


Asn 


Ala 


Phe 


Ala 


Cjin 


Met 


Lys 


Leu 


Pro 










395 










400 










405 


Lys 


Tyr 


Ala 


Leu 


Pro 


Lys 


Asp 


Met 


His 


Val 


He 


Ser 


Tiir 


ASp 


GlU 










410 










415 










420 


Asn 


Gin 


Val 


Phe 


Ala 


Ala 


Val 


Gin 


Glu 


Trp 


Asn 


r*l i-% 

bin 


Asn 


ASp 


Tnr 










425 










430 










A "D C 


Tyr 


Asn 


Leu 


Tyr 


He 


Ser 


Asp 


Thr 


Arg 


Gly 


vai 


Tyr 


rne 


rnVi -v- 

inr 


Leu 










440 










445 










4DU 


Ala 


Leu 


Glu 


Asn 


Val 


Cain 


Ser 


Ser 


Arg 


Gly 


Pro 


UrlU 


pi . r 
biy 


Asn 


Tl 0 

lie 










455 










460 












Met 


lie 


Asp 


Leu 


Tyr 


Glu 


Val 


Ala 


Gly He 


Lys 


uiy 


Met 


rne 


Leu 










470 










475 










/ion 


Ala 


Asn 


Lys 


Lys 


He 


Asp 


Asn 


Gin 


Val 


Lys 


Thr 


Pne 


lie 


inr 


Tyr 










485 










490 












Asn 


Lys 


Gly Arg 


Asp 


Trp 


Arg 


Leu 


Leu 


Gin 


Ala 


Pro 


Asp 


Thr 


Asp 










500 










505 










DlU 


Leu 


Arg 


Gly Asp 


Pro 


Val 


His 


Cys 


Leu 


Leu 


Pro 


Tyr 


Cys 


Ser 


Leu 










515 










520 










c o c 


His 


Leu 


His 


Leu 


Lys 


Val 


Ser 


Glu 


Asn 


Pro 


Tyr 


ml, v 

inr 


Ser 




lie 










530 










535 










r/in 

540 


lie 


Ala 


Ser 


Lys 


Asp 


Thr 


Ala 


Pro 


Ser 


He 


Tl *-v 

lie 


vai 


Ala 


Ser 


Gly 










545 










550 










err 
J J J 


Asn 


lie 


Gly Ser 


Glu 


Leu 


Ser 


Asp 


Thr Asp 


He 


Ser 


Met 


Phe 


Val 










560 










565 










570 


Ser 


Ser 


Asp Ala 


Gly 


Asn 


Thr 


Trp 


Arg 


Gin 


Tl 

He 


Pne 


/""» 1 i ■» 


GlU 


o i ii 










575 










580 










rQr 

585 


His 


Ser 


Val 


Leu 


Tyr 


Leu 


Asp 


Gin 


Gly Gly 


Val 


Leu 


Val 


Ala 


Met 










590 










595 










c c\ t\ 

bUU 


Lys 


His 


Thr 


Ser 


Leu 


Pro 


lie 


Arg 


His 


Leu 


Trp 


Leu 


Ser 


Pne 


Asp 










r r\ cr 

605 










610 










bib 


Glu 


Gly 


Arg 


Ser 


Trp 


Ser 


Lys 


Tyr 


Ser 


Phe 


Thr 


Ser 


lie 


Pro 


Leu 










620 










625 










b JU 


Til-. — * 

Pne 


Val 


Asp 


Gly 


Val 


Leu 


Gly 


Glu 


Pro 


Gly 


Glu 


VslU 


inr 


Leu 


Tl c 

lie 










r n r 

635 










640 












Met 


Thr 


Val 


Phe 


Gly 


HIS 


Phe 


Ser 


His 


Arg 


Ser 


valU 


m 

Trp 


r*i -i-i 

tain 


Leu 










r~ T7 r\ 

650 










655 










QOU 


vai 


Lys 


Val 


Asp 


Tyr 


Lys 


Ser 


Tl a 

lie 


Phe 


Asp 


Arg 


Arg 


Cys 


Ma 


pi ii 
bXU 










rr r- rz 

665 










670 










D / 3 


villi 


Asp 


Tyr Arg 


Pro 


irp 


ni n 

uJ.il 


Leu 


His 


Ser 


VJ3-L1J. 




V3 -L Li 














680 










685 










690 


lie 


Met 


Gly Ala 


Lys 


Arg 


He 


Tyr 


Lys 


Lys 


Arg 


Lys 


Ser 


Glu 


Arg 










695 










700 










705 


Lys 


Cys 


Met 


Gin 


Gly 


Lys 


Tyr 


Ala 


Gly Ala 


Met 


Glu 


Ser 


Glu 


Pro 










710 










715 










720 


Cys 


Val 


Cys 


Thr 


Glu 


Ala 


Asp 


Phe 


Asp 


Cys 


Asp 


Tyr 


Gly 


Tyr 


Glu 
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725 






Arg 


His 


Ser 


Asn Gly 


Gin 


Cys 








740 






Ser 


Ser 


Leu 


Ser Lys 


Asp 


Cys 








755 






Ser 


Thr 


Gly 


Tyr Arg 


Lys 


Val 








770 






Val 


Arg 


Glu 


Gin Tyr 


Thr 


Ala 








785 






Ala 


Pro 


Arg 


Gly Leu 


Arg 


He 








800 






Ala 


Glu 


Gin Gly His 


Asn 


Val 








815 






Gly Asp Val 


Gin Arg 


Thr 


Leu 








830 






lie 


Ala 


Val 


Ser Tyr 


Val 


Asn 








845 






Lys 


His 


Ala 


Tyr Gin 


Asn 


Val 








860 






Val 


Asp 


Asn 


Ser Leu 


Gly 


Ser 








875 






Val 


Thr 


Cys 


Pro Leu 


Glu 


His 








890 






Thr 


Thr 


Lys 


Asn Lys 


Glu 


Val 








905 






Ser 


Gin 


Val 


Gly Thr 


Leu 


Thr 








920 






Thr 


Glu 


Pro 


Leu He 


Thr 


Leu 








935 






Thr 


Ser 


Glu Gly Met 


Asn 


Thr 








950 






Asn 


Ala 


He 


Leu Gin 


Asp 


Thr 








965 






Phe 


Arg 


Ser 


Leu Arg 


Leu 


Ser 








980 






Asn 


Pro 


Asp 


He Pro 


Glu 


Trp 








995 






Lys 


Lys 


Ser 


Leu Val 


Glu 


Ala 








1010 






Leu Val 


Ala 


Val Leu 


Pro 


Gly 








1025 






Val 


Leu 


Pro 


Tyr Gin 


Asp 


Pro 








1040 






Asp 


Asp 


Leu 


Glu Gin 


He 


Ser 








1055 






Gin 


Asn 


Ser 


Val His 


Phe 


Glu 








1070 






Val 


His 


Ala 


Ala His 


Leu 


Thr 








1085 






Pro 


Thr 


His 


Ser Gly 


Ser 


Ala 








1100 






Phe 


Val 


Gly Leu Ala Val 


Phe 








1115 






Val 


Ala 


Leu 


Pro Ser 


Pro 


Pro 








1130 






Ser 


Ser 


Leu 


Arg Leu 


Gin Arg 








1145 






Thr 


Pro 


Lys 


Arg Gly 


Ser 


Ala 








1160 







<210> 6 
<211> 300 
<212> PRT 





730 








735 


Leu 


Pro Ala 


Phe 


Trp 


Phe 


Asn Pro 




745 








750 


Ser 


Leu Gly 


Gin 


Ser 


Tyr 


Leu Asn 




760 








765 


Val 


Ser Asn 


Asn 


Cys 


Thr 


Asp Gly 




775 








780 


Lys 


Pro Gin 


Lys 


Cys 


Pro 


Gly Lys 




790 








795 


Val 


Thr Ala 


Asp 


Gly 


Lys 


Leu Thr 




805 








810 


Thr 


Leu Met 


Val 


Gin 


Leu 


Glu Glu 




820 








825 


He 


Gin Val 


Asp 


Phe 


Gly 


Asp Gly 




835 








840 


Leu 


Ser Ser 


Met 


Glu 


Asp 


Gly He 




850 








855 


Gly 


He Phe 


Arg 


Val 


Thr 


Val Gin 




865 








870 


Asp 


Ser Ala 


Val 


Leu 


Tyr 


Leu His 




880 








885 


Val 


His Leu 


Ser 


Leu 


Pro 


Phe Val 




895 








900 


Asn 


Ala Thr 


Ala 


Val 


Leu 


Trp Pro 




910 








915 


Tyr 


Val Trp 


Trp 


Tyr 


Gly 


Asn Asn 




925 








930 


Glu 


Gly Ser 


He 


Ser 


Phe 


Arg Phe 




940 








945 


He 


Thr Val 


Gin 


Val 


Ser 


Ala Gly 




955 








960 


Lys 


Thr He 


Ala 


Val 


Tyr 


Glu Glu 




970 








975 


Phe 


Ser Pro 


Asn 


Leu 


Asp 


Asp Tyr 




985 








990 


Arg Arg Asp 


He 


Gly 


Arg 


Val He 




1000 








1005 


Thr 


Gly Val 


Pro 


Gly 


Gin 


His He 




1015 








1020 


Leu 


Pro Thr 


Thr 


Ala 


Glu 


Leu Phe 




1030 








1035 


Ala 


Gly Glu 


Asn 


Lys 


Arg 


Ser Thr 




1045 








1050 


Glu 


Leu Leu 


He 


His 


Thr 


Leu Asn 




1060 








1065 


Leu 


Lys Pro 


Gly 


Val 


Arg 


Val Leu 




1075 








1080 


Ala 


Ala Pro 


Leu 


Val 


Asp 


Leu Thr 




1090 








1095 


Met 


Leu Met 


Leu 


Leu 


Ser 


Val Val 




1105 








1110 


Val 


He Tyr 


Lys 


Phe 


Lys 


Arg Arg 




1120 








1125 


Ser 


Pro Ser 


Thr 


Gin 


Pro 


Gly Asp 




1135 








1140 


Ala Arg His 


Ala 


Thr 


Pro 


Pro Ser 




1150 








1155 


Gly Ala Gin 


Tyr 


Ala 


He 





1165 
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<213> Homo sapiens 
<220> 

<221> misc_feature 

<223> Incyte ID No: 60137669CD1 

<400> 6 

Met Asp lie Glu Ala Thr Asn Arg Asp Tyr Lys Arg Pro Leu His 
1 5 10 15 

Glu Ala Ala Ser Met Gly His Arg Asp Cys Val Arg Tyr Leu Leu 
20 25 30 

Gly Arg Gly Ala Ala Val Asp Cys Leu Lys Lys Ala Asp Trp Thr 
35 40 45 

Pro Leu Met Met Ala Cys Thr Arg Lys Asn Leu Gly Val lie Gin 
50 55 60 

Glu Leu Val Glu His Gly Ala Asn Pro Leu Leu Lys Asn Lys Asp 
65 70 75 

Gly Trp Asn Ser Phe His lie Ala Ser Arg Glu Gly Asp Pro Leu 
80 85 90 

lie Leu Gin Tyr Leu Leu Thr Val Cys Pro Gly Ala Trp Lys Thr 
95 100 105 

Glu Ser Lys lie Arg Arg Thr Pro Leu His Thr Ala Ala Met His 

110 115 120 

Gly His Leu Glu Ala Val Lys Val Leu Leu Lys Arg Cys Gin Tyr 

125 130 135 

Glu Pro Asp Tyr Arg Asp Asn Cys Gly Val Thr Ala Leu Met Asp 

140 145 150 

Ala He Gin Cys Gly His He Asp Val Ala Arg Leu Leu Leu Asp 

155' 160 165 

Glu His Gly Ala Cys Leu Ser Ala Glu Asp Ser Leu Gly Ala Gin 

170 175 180 

Ala Leu His Arg Ala Ala Val Thr Gly Gin Asp Glu Ala He Arg 

185 190 195 

Phe Leu Val Ser Glu Leu Gly Val Asp Val Asp Val Arg Ala Thr 

200 205 210 

Ser Thr His Leu Thr Ala Leu His Tyr Ala Ala Lys Glu Gly His 

215 220 225 

Thr Ser Thr He Gin Thr Leu Leu Ser Leu Gly Ala Asp He Asn 

230 235 240 

Ser Lys Asp Glu Lys Asn Arg Ser Ala Leu His Leu Ala Cys Ala 

245 250 255 

Gly Gin His Leu Ala Cys Ala Lys Phe Leu Leu Gin Ser Gly Leu 

260 265 270 

Lys Asp Ser Glu Asp He Thr Gly Thr Leu Ala Gin Gin Leu Pro 

275 280 285 

Arg Arg Ala Asp Val Leu Arg Gly Ser Gly His Ser Ala Met Thr 

290 295 300 



<210> 7 
<211> 240 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> misc_f eature 

<223> Incyte ID No: 1987928CD1 

<400> 7 

Met Ser Ala Ala Pro Ala Ser Asn Gly Val Phe Val Val He Pro 
15 10 15 

Pro Asn Asn Ala Ser Gly Leu Cys Pro Pro Pro Ala lie Leu Pro 
20 25 30 
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Thr 


Ser 


Met Cys 


Gin 

-3D 


Pro 


Pro 


Gly 


Pro 


Leu 


Gly Ala 


Gin 
o u 


Thr 


Pro 


Arg 


Arg 


Pro 


Val Glu 


Thr 

O D 


Phe 


Leu 


Thr 


Thr 


Val 


Gin lie 


Leu 

on 
o u 


lie 


Gly 


Leu 


Val 


Leu 


Leu Met 


Val 


Arg 


Arg 


Gly 


Glu 


Gly 


Gly Val 


Pro 
i± u 


Phe 


Trp 


Gly 


Gly 


Ser 


Leu Ser 


Val 


Ala 


Ala 


Glu 


Val 


Arg 


Ser Ser 


Leu 

1 A ft 


Gly 


Thr 


Asn 


Phe 


Ala 


Gly Thr 


Ala 


lie 


Leu 


Leu 


Arg 


Asp 


Val Asp 


Arg 

*i n ft 
170 


Gly 


Tyr 


Leu 


Val 


Leu 


Glu Phe 


Phe 

"IOC 

185 


Thr 


Ala 


Val 


Gin 


Ala 


lie His 


Ala 
200 


Gin 


Ala 


Ser 


Asn 


Ala 


Phe Ser 


Ala 
215 


Asp 


Phe 


Asn 


Ala 


Pro 


Pro Ala 


Tyr 
230 


Asp 


Asn 


Val 
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<400> 8 



Met 


Ala Ala 


Ser 


Ser 


Ser 


Glu 


He 


1 






5 








Glu 


Ser Pro 


Lys 


Val 


Pro 


Gly 


Glu 




Thr Gly 




20. 








Glu 


Pro 


Pro 


Gin 


Val 


Leu 








35 








Glu 


Ala Pro 


Gin 


Pro 


Gly 


Pro 


Asn 








50 








Ser 


Gly Pro 


Lys 


Ala 


Gly 


Leu 


Ala 








65 








Ala 


Gly Ala 


Ser 


Glu 


Thr 


Ala 


Gin 








80 








Pro 


Gly Gly 


Glu 


Ser 


Lys 


Ala 


Asn 








95 








Gin 


Glu Thr 


Val 


Ser 


Lys 


Pro 


Glu 








110 








Asp 


Gin Gly 


Ser 


Arg 


Leu 


Glu 


Ser 








125 








Pro 


Glu Pro 


Ala 


Pro 


Gin 


Pro 


Asp 








140 








Thr 


Pro Lys 


Pro 


Ala 


Leu 


Gin 


Pro 








155 








Pro 


Thr Pro 


Glu 


He 


Leu 


Ser 


Glu 



He 


Met 


tjin 


irne 


Glu 


Glu 


Pro 




40 












Ala 


Thr 


sj±n 


Pro 


Pro 


Asp 


Leu 




55 










OU 


Gly Glu 


Pro 


Lys 


Val 


Leu 


uiy 




70 










/ D 


He 


His 


Leu 




Phe Gly 


Ser 




85 










y u 


His 


Val 


<j±y 


j_ le 


Phe 


Phe 


lie 




100 










1 ft c 

105 


Gly Ala 


Cys 


Phe 


He 


He 


Ser 




115 










120 


Lys 


Asn 


His 


Thr 


Ser 


Cys 


Leu 




13 0 










135 


He 


Leu 


Ser 


Val 


Met 


Ala 


Ala 




145 










150 


Met 


Asp 


Phe 


Gly Val 


Thr 


Asn 




160 










165 


Ala 


Val 


Leu 


Thr 


He 


Phe 


Thr 




175 










180 


He 


Ala 


Met 


His 


Phe 


Gly 


Cys 




190 










195 


Ala 


Pro 


Val 


He 


Phe 


Leu 


Pro 




205 










210 


He 


Pro 


Ser 


Pro 


Ala 


Ala 


Ser 




220 










225 


Ala 


Tyr 


Ala 


Gin Gly Val 


Val 




235 










240 


Ser 


Glu 


Met 


Lys 


Gly Val 


Glu 




10 










15 


Gly 


Pro 


Gly His 


Ser 


Glu 


Ala 




25 










30 


Ala 


Gly 


Val 


Pro 


Asp 


Gin 


Pro 




40 










45 


Thr 


Thr 


Ala 


Ala 


Pro 


Val 


Asp 




55 










60 


Pro 


Glu 


Thr 


Thr 


Glu 


Thr 


Pro 




70 










75 


Ala 


Thr 


Asp 


Leu 


Ser 


Leu 


Ser 




85 










90 


Cys 


Ser 


Pro 


Glu 


Asp 


Pro 


Cys 




100 










105 


Val 


Ser 


Lys 


Glu 


Ala 


Thr 


Ala 




115 










120 


Ala 


Ala 


Pro 


Pro 


Glu 


Pro 


Ala 




130 










135 


Pro 


Arg 


Pro 


Asp 


Ser 


Gin 


Pro 




145 










150 


Glu 


Leu 


Pro 


Thr 


Gin 


Glu 


Asp 




160 










165 


Ser 


Val 


Gly Glu 


Lys 


Gin 


Glu 
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17U 










175 










180 


Asn 


Gly Ala Val 


Val 


ir±. \J 


Leu 


Gin 


Ala 


Gly Asp Gly Glu Glu Gly 








lob 










1 on 

12? V 










± y D 


Pro 


Ala 


Pro Glu 


Pro 




Ser 


Pro 






Lys 


Lys 


iJCi 


It J. w 


tr ±. \j 








o n n 
zUU 










one: 










aIU 


Ala 


Asn Gly Ala 


Pro 


Pro 


Arg Val 


J— ft. u. 


Vjj.n 




Leu 


VaJl 


ulU 


blU 








215 










zzu 










HOC 
A AD 


Asp 


Arg 


Met Arg 


Arg 


Ala 


His 


Ser 




"LI A e 


Pro 


\jxy 


Del 


Pro 


Arg 




230 










O "i 










Z 4t u 


Gly 


Ser 


Leu Ser 


Arg 


His 


Pro 


Ser 


Del 


Gin 


Leu 


Ala 




Xr J_ 








245 










250 










O C 
ZD J 


Val 


Glu Gly Gly 


Glu Gly 


Thr 


Gin 




Pro 


Arg 


Asp 


Tyr 


lie 


ne 








260 










265 










/. / \J 


Leu 


Ala 


lie Leu 


Ser 


Cys 


Phe 


Cys 


Pro 


Met 


Trp 


Pro 


Val 


Asn 


He 








275 










280 










285 


Val 


Ala 


Phe Ala 


Tyr 


Ala 


Val 


Met 


Ser 


Arg 


Asn 


Ser 


Leu 


Gin 


Gin 








290 










295 










300 


Gly 


Asp 


Val Asp 


Gly Ala 


Gin 


Arg 


Leu 


Gly Arg Val 


Ala 


Lys 


Leu 




305 










310 










315 


Leu 


Ser 


lie Val 


Ala 


Leu 


Val 


Gly Gly Val 


Leu 


He 


He 


He 


Ala 








320 










325 










330 


Ser 


Cys 


Val He 


Asn 


Leu 


Gly Gly Glu 


Trp 


Gly Leu 


Gly Thr Gly 






335 










340 










345 


Arg 


Gly 


Gly Met 


Glu 


Gly 


Leu 


Ala 


Arg 


Ala 


Ala 


Leu 


Leu 


Thr 


Pro 


350 










355 










360 


Ala 


Pro 


Ala Leu 


Ser 


Cys 


Leu 


Ser 


Ser 


Leu 


Pro 


Leu 


Leu 


Cys 


Leu 








365 










370 










375 


Ser 


Leu 


Ser Pro 


,Pro 


Pro 


Pro 


Val 


Cys 


Pro 


Ser 


Leu 


Ser 


Ser 


Pro 








380 










385 










390 


Thr 


Val 


Tyr Lys 
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<400> 9 



Met 


Ala Ala Ser 


Ser 


Ser 


Glu 


He Ser 


Glu 


Met 


Lys 


Gly Val 


Glu 


1 




5 








10 










15 


Glu 


Ser Pro Lys 


Val 


Pro 


Gly 


Glu Gly Pro 


Gly His 


Ser 


Glu 


Ala 






20 








25 










30 


Glu 


Thr Gly Pro 


Pro 


Gin 


Val 


Leu Ala 


Gly Val 


Pro 


Asp 


Gin 


Pro 




35 








40 










45 


Glu 


Ala Pro Gin 


Pro 


Gly 


Pro 


Asn Thr 


Thr 


Ala 


Ala 


Pro 


Val 


Asp 






50 








55 










60 


Ser 


Gly Pro Lys 


Ala 


Gly 


Leu 


Ala Pro 


Glu 


Thr 


Thr 


Glu 


Thr 


Pro 




65 








70 










75 


Ala 


Gly Ala Ser 


Glu 


Thr 


Ala 


Gin Ala 


Thr 


Asp 


Leu 


Ser 


Leu 


Ser 




80 








85 










90 


Pro 


Gly Gly Glu 


Ser 


Lys 


Ala 


Asn Cys 


Ser 


Pro 


Glu 


Asp 


Pro 


Cys 




95 








100 










105 


Gin 


Glu Thr Val 


Ser 


Lys 


Pro 


Glu Val 


Ser 


Lys 


Glu 


Ala 


Thr 


Ala 






110 








115 










120 


Asp 


Gin Gly Ser 


Arg 


Leu 


Glu 


Ser Ala 


Ala 


Pro 


Pro 


Glu 


Pro 


Ala 




125 








130 










135 


Pro 


Glu Pro Ala 


Pro 


Gin 


Pro 


Asp Pro 


Arg 


Pro 


Asp 


Ser 


Gin 


Pro 






140 








145 










150 


Thr 


Pro Lys Pro 


Ala 


Leu 


Gin 


Pro Glu 


Leu 


Pro 


Thr 


Gin 


Glu 


Asp 
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155 160 165 

Pro Thr Pro Glu He Leu Ser Glu Ser Val Gly Glu Lys Gin Glu 

170 175 180 

Asn Gly Ala Val Val Pro Leu Gin Ala Gly Asp Gly Glu Glu Gly 

185 190 195 

Pro Ala Pro Glu Pro His Ser Pro Pro Ser Lys Lys Ser Pro Pro 

200 205 210 

Ala Asn Gly Ala Pro Pro Arg Val Leu Gin Gin Leu Val Glu Glu 

215 220 225 

Asp Arg Met Arg Arg Ala His Ser Gly His Pro Gly Ser Pro Arg 

230 235 240 

Gly Ser Leu Ser Arg His Pro Ser Ser Gin Leu Ala Gly Pro Gly 

245 250 255 

Val Glu Gly Gly Glu Gly Thr Gin Lys Pro Arg Asp Tyr lie He 

260 265 270 

Leu Ala He Leu Ser Cys Phe Cys Pro Met Trp Pro Val Asn He 

275 280 285 

Val Ala Phe Ala Tyr Ala Val Met Ser Arg Asn Ser Leu Gin Gin 

290 295 300 

Gly Asp Val Asp Gly Ala Gin Arg Leu Gly Arg Val Ala Lys Leu 

305 310 315 

Leu Ser He Val Ala Leu Val Gly Gly Val Leu He He He Ala 

320 325 330 

Ser Cys Val He Asn Leu Gly Val Tyr Lys 

335 340 

<210> 10 

<211> 525 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Incyte ID No: 7495197CD1 

<400> 10 

Met Val Val Ala Ser Leu He He Leu His Leu Ser Gly Ala Thr 

5 io 15 

Lys Lys Gly Thr Glu Lys Gin Thr Thr Ser Glu Thr Gin Lys Ser 

20 25 30 

Val Gin Cys Gly Thr Trp Thr Lys His Ala Glu Gly Gly He Phe 

35 40 45 

Thr Ser Pro Asn Tyr Pro Ser Lys Tyr Pro Pro Asp Arg Glu Cys 

50 55 60 

He Tyr He He Glu Ala Ala Pro Arg Gin Cys He Glu Leu Tyr 

65 70 75 

Phe Asp Glu Lys Tyr Ser He Glu Pro Ser Trp Glu Cys Lys Phe 

80 85 90 

Asp Hxs He Glu Val Arg Asp Gly Pro Phe Gly Phe Ser Pro He 

^ 95 100 105 

He Gly Arg Phe Cys Gly Gin Gin Asn Pro Pro Val He Lys Ser 
110 115 120 

Ser Gly Arg Phe Leu Trp lie Lys Phe Phe Ala Asp Gly Glu Leu 

o 125 130 135 

Glu Ser Met Gly Phe Ser Ala Arg Tyr Asn Phe Thr Pro Asp Pro 
140 145 250 

Asp Phe Lys Asp Leu Gly Ala Leu Lys Pro Leu Pro Ala Cys Glu 

155 260 165 

Phe Glu Met Gly Gly Ser Glu Gly He Val Glu Ser He Gin He 

170 175 18Q 

Met Lys Glu Gly Lys Ala Thr Ala Ser Glu Ala Val Asp Cys Lys 

185 190 195 

Trp Tyr He Arg Ala Pro Pro Arg Ser Lys He Tyr Leu Arg Phe 
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200 



Leu. 


Asp 


Tyr 


(jlU 


jyiec 
215 


bin 


Asn 




Ala 


Val 


Tyr 


Asp 
230 




Ser 


Lys 


Jrlie 


Cys 


Ser 


Thr 
245 


TT-j 1 

vai 


J\±3i 


Leu 


pi,. 

vj±y 


vai 


i_i_e 


Arg 
260 


jxiec 


Trp 


Arg 


Pne 


Gin 


Met 


Leu 
275 


Pne 


Thr 


Gly 


Asn 


Thr 


pne 


Phe 
290 


Cys 


His 


Leu 


Val 


Cys 


Asn 


Giy 
305 


Leu 


pi 
Gin 


Asn 


His 


Cys 


Lys 


Glu 
320 


Lys 


Arg 


Thr 


Asn 


Thr 


Ser 


Gly 
335 


Thr 


Val 


lie 


Tl - 

He 


Leu 


lie 


He 
350 


lie 


Ser 


Arg 


Lys 


Lys 


Tyr 


Val 
365 


Gin 


Arg 


TlV\ «-* 

Pile 


Gin 


Glu 


Val 


Phe 
380 


Glu 


Pro 


Arg 


Gly 


Thr 


Giy 


Ala 
395 


Thr 


Ala 


•nil— _ 

Pne 


Glu 


Asn 


Tyr 


His 
410 


Lys 


Leu 


His 


Asp 


His 


His 


Cys 
425 


Gly 


Ser 


Arg 


Ser 


Asn 


Leu 


Ser 
440 


Thr 


Arg 


Pro 


Thr 


Gin 


Pro 


Gly 

A RR 


Lys 


Pro 


Asn 


He 


Leu 


Val 


Met 
470 


Lys 


His 


Ala 


Cys 


Asp 


He 


Asp 
485 


Glu 


He 


Arg 


Leu 


Ser 


Arg 


His 
500 


Asp 


Lys 


Gly 


Ser 


Leu 


Ser 


Lys 


His 


Glu 



515 







205 










210 


Ser 


Asn 


Glu 


Cys 


Lys 


Arg 


Asn 


Pne 






220 










IOC 


Ser 


Ser 


Val 


pi 

GlU 


Asp 


Leu 


Lys 


Ala 






235 










240 


Asn Asp Val 


JYieu 


Leu Arg 


Tnr 


Gly 






250 










ice 


Ala 


Asp 


Glu 


P 1 -« r 

vjiy 


Ser 


Arg 


Asn 


Ser 






265 










Ann 

270 


Ser 


Phe 


Gin 


pi ,, 

GlU 


Pro 


Pro 


Cys 


Glu 






280 










285 


Ser 


Asn 


Met 


Cys 


He 


Asn 


Asn 


Thr 






295 










3 00 


Asn 


Cys 


Val 


Tyr 


Pro 


Trp Asp 


Glu 






310 










315 


Lys 


Thr 


Ser 


Leu 


Leu Asp 


Gin 


Leu 






325 










330 


He Gly Val 


Thr 


Ser 


Cys 


He 


Val 






340 










345 


Val 


He 


Val 


Gin 


He 


Lys 


Gin 


Pro 






355 










360 


Lys 


Ser 


Asp 


Pne 


Asp 


Gin 


Thr 


Val 






370 










375 


Pro 


His 


Tyr 


Glu 


Leu 


Cys 


Thr 


Leu 






385 










390 


Asp 


Phe 


Ala 


Asp 


Val Ala Asp Asp 






400 










405 


Arg Arg 


Ser 


Ser 


Ser 


Lys 


Cys 


He 






415 










420 


Gin 


Leu 


Ser 


Ser 


Thr 


Lys 


Gly Ser 






430 










435 


Asp 


Ala 


Ser 


Tl * 

He 


Leu 


Thr 


Glu 


Met 






445 










450 


Leu 


He 


Pro 


Pro 


Met 


Asn Arg Arg 






460 










465 


Asn 


Tyr 


Ser 


Gin 


Asp Ala Ala 


Asp 






475 










480 


Glu 


Glu 


Val 


Pro 


Thr 


Thr 


Ser 


His 






490 










495 


Ala 


Val 


Gin 


Arg 


Phe 


Cys 


Leu 


He 






505 










510 


Ser 


Glu 


Tyr 


Asn 


Thr 


Thr 


Arg 


Val 






520 










525 
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<400> 11 



Met Val Ala Asn 


Phe 


Phe 


Lys 


Ser 


Leu 


He 


Leu 


Pro Tyr 


He 


His 


1 


5 










10 








15 


Lys Leu Cys Lys 


Gly 


Met 


Phe 


Thr 


Lys 


Lys 


Leu 


Gly Asn 


Thr 


Asn 




20 










25 








30 


Lys Asn Arg Glu 


Tyr 


Arg 


Gin 


Gin 


Lys 


Lys 


Asp 


Gin Asp 


Phe 


Pro 




35 










40 








45 


Thr Ala Gly Gin 


Thr 


Lys 


Ser 


Pro 


Lys 


Phe 


Ser 


Tyr Thr 


Phe 


Lys 




50 










55 








60 
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Ser Thr Val Lys Lys lie Ala Lys Cys Ser Ser Thr His Asn Leu 
65 70 75 

Ser Thr Glu Glu Asp Glu Ala Ser Lys Glu Phe Ser Leu Ser Pro 
80 85 90 

Thr Phe Ser Tyr Arg Val Ala He Ala Asn Gly Leu Gin Lys Asn 
_ 95 ioo' 10 5 

Ala Lys Val Thr Asn Ser Asp Asn Glu Asp Leu Leu Gin Glu Leu 

110 H5 120 

Ser Ser He Glu Ser Ser Tyr Ser Glu Ser Leu Asn Glu Leu Arg 

125 130 135 

Ser Ser Thr Glu Asn Gin Ala Gin Ser Thr His Thr Met Pro Val 

140 145 15Q 

Arg Arg Asn Arg Lys Ser Ser Ser Ser Leu Ala Pro Ser Glu Gly 

155 160 165 

Ser Ser Asp Gly Glu Arg Thr Leu His Gly Leu Lys Leu Gly Ala 

170 175 iso 

Leu Arg Lys Leu Arg Lys Trp Lys Lys Ser Gin Glu Cys Val Ser 

185 190 195 

Ser Asp Ser Glu Leu Ser Thr Met Lys Lys Ser Trp Gly He Arg 

200 205 210 

Ser Lys Ser Leu Asp Arg Thr Val Arg Asn Pro Lys Thr Asn Ala 

215 220 225 

Leu Glu Pro Gly Phe Ser Ser Ser Gly Cys He Ser Gin Thr His 

230 235 240 

Asp Val Met Glu Met He Phe Lys Glu Leu Gin Gly He Ser Gin 

245 250 255 

He Glu Thr Glu Leu Ser Glu Leu Arg Gly His Val Asn Ala Leu 

260 265 . 270 

Lys His Ser He Asp Glu He Ser Ser Ser Val Glu Val Val Gin 

275 280 285 

Ser Glu He Glu Gin Leu Arg Thr Gly Phe Val Gin Ser Arg Arg 
290 295 300 

Glu Thr Arg Asp He His Asp Tyr He Lys His Leu Gly His Met 

• 305 310 315 

Gly Ser Lys Ala Ser Leu Arg Phe Leu Asn Val Thr Glu Glu Ara 

320 325 330 

Phe Glu Tyr Val Glu Ser Val Val Tyr Gin He Leu He Asp Lys 
335 340 345 

Met Gly Phe Ser Asp Ala Pro Asn Ala He Lys He Glu Phe Ala 
350 355 260 

Gin Arg He Gly His Gin Arg Asp Cys Pro Asn Ala Lys Pro Arg 
365 370 375 

Pro He Leu Val Tyr Phe Glu Thr Pro Gin Gin Arg Asp Ser Val 
380 385 3 9 o 

Leu Lys Lys Ser Tyr Lys Leu Lys Gly Thr Gly He Gly He Ser 
395 400 405 

Thr Asp He Leu Thr His Asp He Arg Glu Arg Lys Glu Lys Glv 
410 415 " 420 

He Pro Ser Ser Gin Thr Tyr Glu Ser Met Ala He Lys Leu Ser 
425 430 435 

Thr Pro Glu Pro Lys He Lys Lys Asn Asn Trp Gin Ser Pro Asp 
440 445 45Q 

Asp Ser Asp Glu Asp Leu Glu Ser Asp Leu Asn Arg Asn Ser Tyr 
_, , 455 460 465 

Ala Val Leu Ser Lys Ser Glu Leu Leu Thr Lys Gly Ser Thr Ser 
470 475 4 8 o 

Lys Pro Ser Ser Lys Ser His Ser Ala Arg Ser Lys Asn Lys Thr 
„ 485 490 495 

Ala Asn Ser Ser Arg He Ser Asn Lys Ser Asp Tyr Asp Lys He 
500 505 ' 510 

Ser Ser Gin Leu Pro Glu Ser Asp He Leu Glu Lys Gin Thr Thr 
515 520 cpc 

Thr His Tyr Ala Asp Ala Thr Pro Leu Trp His Ser Gin Ser Asp 
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530 






C«3 r 
JJ J 










540 


Phe Phe 


Thr 


Ala 


Lys 


Leu Ser Arg 


Ser 


CjXU 


Ser 


Asp 


Phe 


Ser 


Lys 








545 






550 










555 


Leu Cys 


Gin 


Ser 


Tyr 


Ser Glu Asp 


Phe 


Ser 


Glu 


Asn 


Gin 


Phe 


Phe 






560 






565 










570 


Thr Arg 


Thr 


Asn 


Gly 


Ser Ser Leu 


Leu 


Ser 


Ser 


Ser Asp Arg Glu 






575 






580 










585 


Leu Trp 


Gin 


Arg 


Lys 


Gin Glu Gly 


Thr 


Ala 


Thr 


Leu 


Tyr 


Asp 


Ser 






590 






595 










600 


Pro Lys 


Asp 


Gin 


His 


Leu Asn Gly Gly Val Gin Gly 


He 


Gin 


Gly 




605 






610 










615 


Gin Thr 


Glu 


Thr 


Glu 


Asn Thr Glu 


Thr 


Val 


Asp 


Ser 


Gly Met 


Ser 








620 






625 










630 


Asn Gly Met Val 


Cys 


Ala Ser Gly Asp 


Arg 


Ser 


His 


Tyr 


Ser 


Asp 








635 






640 










645 


Ser Gin 


Leu 


Ser 


Leu 


His Glu Asp 


Leu 


Ser 


Pro 


Trp 


Lys 


Glu 


Trp 








650 






655 










660 


Asn Gin Gly Ala Asp 


Leu Gly Leu Asp 


Ser 


Ser 


Thr 


Gin 


Glu 


Gly 








665 






670 










675 


Phe Asp 


Tyr 


Glu 


Thr 


Asn Ser Leu 


Phe 


Asp 


Gin 


Gin 


Leu Asp Val 




680 






685 










690 


Tyr Asn 


Lys 


Asp 


Leu 


Glu Tyr Leu 


Gly 


Lys 


Cys 


His 


Ser 


Asp 


Leu 






695 






700 










705 


Gin Asp 


Asp 


Ser 


Glu 


Ser Tyr Asp 


Leu 


Thr 


Gin 


Asp 


Asp 


Asn 


Ser 




710 






715 










720 


Ser Pro 


Cys 


Pro 


Gly 


Leu Asp Asn 


Glu 


Pro 


Gin 


Gly 


Gin 


Trp 


Val 






725 






730 










735 


Gly Gin Tyr Asp 


Ser 


Tyr Gin Gly Ala 


Asn 


Ser 


Asn 


Glu 


Leu 


Tyr 








740 






745 










750 


Gin Asn 


Gin 


Asn 


Gin 


Leu Ser Met 


Met 


Tyr 


Arg 


Ser 


Gin 


Ser 


Glu 








755 






760 










765 


Leu Gin 


Ser 


Asp Asp 


Ser Glu Asp 


Ala 


Pro 


Pro 


Lys 


Ser 


Trp 


His 








770 






775 










780 


Ser Arg 


Leu 


Ser 


He 


Asp Leu Ser 


Asp 


Lys 


Thr 


Phe 


Ser 


Phe 


Pro 






785 






790 










795 


Lys Phe 


Gly 


Ser 


Thr 


Leu Gin Arg Ala 


Lys 


Ser 


Ala 


Leu 


Glu 


Val 




800 






805 










810 


Val Trp 


Asn 


Lys 


Ser 


Thr Gin Ser 


Leu 


Ser 


Gly 


Tyr 


Glu Asp 


Ser 




815 






820 










825 


Gly Ser 


Ser 


Leu 


Met 


Gly Arg Phe 


Arg 


Thr 


Leu 


Ser 


Gin 


Ser 


Thr 






830 






835 










840 


Ala Asn 


Glu 


Ser 


Ser 


Thr Thr Leu 


Asp 


Ser 


Asp 


Val 


Tyr 


Thr 


Glu 








845 






850 










855 


Pro Tyr 


Tyr 


Tyr 


Lys 


Ala Glu Asp 


Glu 


Glu 


Asp 


Tyr 


Thr 


Glu 


Pro 




860 






865 










870 


Val Ala 


Asp 


Asn 


Glu 


Thr Asp Tyr 


Val 


Glu 


Val 


Met 


Glu 


Gin 


Val 






875 






880 










885 


Leu Ala 


Lys 


Leu 


Glu 


Asn Arg Thr 


Ser 


He 


Thr 


Glu 


Thr 


Asp 


Glu 






890 






895 










900 


Gin Met Gin Ala Tyr Asp His Leu 


Ser 


Tyr 


Glu 


Thr 


Pro 


Tyr 


Glu 








905 






910 










915 


Thr Pro 


Gin Asp 


Glu 


Gly Tyr Asp 


Gly 


Pro 


Ala 


Asp 


Asp Met 


Val 








920 






925 










930 


Ser Glu Glu Gly Leu Glu Pro Leu 


Asn 


Glu 


Thr 


Ser 


Ala 


Glu 


Met 








935 






940 










945 


Glu lie 


Arg 


Glu 


Asp 


Glu Asn Gin 


Asn 


He 


Pro 


Glu 


Gin 


Pro 


Val 






950 






955 










960 


Glu lie 


Thr 


Lys 


Pro 


Lys Arg He 


Arg 


Pro 


Ser 


Phe 


Lys 


Glu 


Ala 






965 




970 










975 


Ala Leu 


Arg 


Ala 


Tyr 


Lys Lys Gin 


Met 


Ala 


Glu 


Leu 


Glu 


Glu 


Lys 








980 






985 










990 


lie Leu Ala Gly Asp 


Ser Ser Ser 


Val 


Asp 


Glu 


Lys 


Ala 


Arg 


He 








995 




1000 










1005 
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Val 


Ser 


Gly Asn Asp 


Leu 


Asp 


Ala 


Ser Lys 


Phe 


Ser 


Ala 


Leu Gin 








1010 








1015 








1020 


Val 


Cys Gly Gly Ala Gly Gly Gly Leu Tyr Gly lie Asp Ser Met 
















1030 








1035 


Pro 


Asp 


Leu 


Arg Arg 


T T ,n 

Lys 


Lys 


Txir 


Leu Pro 


He 


Val 


Arg Asp Val 








-L U4i u 








1045 








1050 


Ala 


net 


rp"U -y— 

1 ill 


.Lieu Axa 


Ala 


Arg 


Lys 


Ser Gly Leu 


Ser 


Leu 


Ala Met 








IUjj 








1060 








1065 


Val 


xj_e 


Arg 


i nr ber 


Leu 


Asn 


Asn 


Glu Glu 


Leu 


Lys 


Met 


His Val 








1 U / U 








1075 








1080 


Phe 


T ire 


Lys 


Thr Leu 


Gin 


Ala 


Leu 


He Tyr 


Pro 


Met 


Ser 


Ser Thr 








1085 








1090 








1095 


• lie 


Pro 


His 


Asn Phe 


Glu 


Val 


Trp 


Thr Ala 


Thr 


Thr 


Pro 


Thr Tyr 








1100 








1105 








1110 


Cys 


Tyr 


Glu 


Cys Glu 


Gly 


Leu 


Leu 


Trp Gly 


He 


Ala 


Arg 


Gin Gly 








1115 








1120 








1125 


Met 


Lys 


Cys 


Leu Glu 


Cys 


Gly Val 


Lys Cys 


His 


Glu 


Lys 


Cys Gin 








1130 








1135 








1140 


Asp 


Leu 


Leu 


Asn Ala 


Asp 


Cys 


Leu 


Gin Arg 


Ala 


Ala 


Glu 


Lys Ser 








1145 








1150 








1155 


Seir 


Lys 


His 


Gly Ala 


Glu 


Asp 


Lys 


Thr Gin 


Thr 


He 


He 


Thr Ala 








1160 








1165 








1170 


Met 


Lys 


Glu 


Arg Met 


Lys 


He 


Arg 


Glu Lys 


Asn 


Arg 


Pro 


Glu Val 








1175 








1180 








1185 


Phe 


Glu 


Val 


He Gin 


Glu 


Met 


Phe 


Gin He 


Ser 


Lys 


Glu 


Asp Phe 








1190 








1195 








1200 


Val 


Gin 


Phe 


Thr Lys 


Ala 


Ala 


Lys 


Gin Ser 


Val 


Leu Asp Gly Thr 








1205 








1210 








1215 


Ser 


Lys 


Trp 


Ser Ala 


Lys 


He 


Thr 


He Thr 


Val 


Val 


Ser 


Ala Gin 








1220 








1225 








1230 


Gly Leu Gin Ala Lys 


Asp 


Lys 


Thr 


Gly Ser 


Ser 


Asp 


Pro 


Tyr Val 








1235 








1240 








1245 


Thr 


Val 


Gin 


Val Gly 


Lys 


Asn 


Lys 


Arg Arg 


Thr 


Lys 


Thr 


He Phe 








1250 








1255 








1260 


Gly Asn 


Leu 


Asn Pro 


Val 


Trp 


Asp 


Glu Lys 


Phe 


Tyr 


Phe 


Glu Cys 








1265 








1270 








1275 


His 


Asn 


Ser 


Thr Asp Arg 


He 


Lys 


Val Arg Val 


Trp Asp Glu Asp 








1280 








1285 








1290 


Asp Asp 


lie 


Lys Ser Arg Val 


Lys 


Gin His 


Phe 


Lys 


Lys 


Glu Ser 








1295 








1300 






1305 


Asp Asp 


Phe 


Leu Gly Gin 


Thr 


He 


Val Glu 


Val 


Arg 


Thr 


Leu Ser 








1310 








1315 






1320 


Gly Glu Met Asp Val 


Trp 


Tyr 


Asn 


Leu Glu 


Lys 


Arg 


Thr 


Asp Lys 








1325 








1330 








1335 


Ser 


Ala 


Val 


Ser Gly Ala 


He 


Arg 


Leu Lys 


He 


Asn 


Val 


Glu He 








1340 








1345 








1350 


Lys 


Gly Glu 


Glu Lys 


Val 


Ala 


Pro 


Tyr His 


He 


Gin 


Tyr 


Thr Cys 








1355 








1360 








1365 


Leu 


His 


Glu 


Asn Leu 


Phe 


His 


Tyr 


Leu Thr 


Glu 


Val 


Lys 


Ser Asn 








1370 








1375 






1380 


Gly Gly Val 


Lys He 


Pro 


Glu 


Val 


Lys Gly Asp 


Glu 


Ala 


Trp Lys 








1385 








1390 








1395 


Val 


Phe 


Phe 


Asp Asp 


Ala 


Ser 


Gin 


Glu He 


Val 


Asp 


Glu 


Phe Ala 








1400 








1405 






1410 


Met 


Arg 


Tyr 


Gly He 


Glu 


Ser 


He 


Tyr Gin 


Ala 


Met 


Thr 


His Phe 








1415 








1420 








1425 


Ser 


Cys 


Leu 


Ser Ser 


Lys 


Tyr Met 


Cys Pro 


Gly Val 


Pro 


Ala Val 








1430 








1435 








1440 


Met 


Ser 


Thr 


Leu Leu 


Ala 


Asn 


lie 


Asn Ala 


Phe 


Tyr Ala 


His Thr 








1445 








1450 








1455 


Thr 


Val 


Ser 


Thr Asn 


He 


Gin 


Val 


Ser Ala 


Ser Asp 


Arg 


Phe Ala 








1460 








1465 






1470 


Ala 


Thr 


Asn 


Phe Gly Arg 


Glu 


Lys 


Phe He 


Lys 


Leu 


Leu Asp Gin 
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1475 

Leu His Asn Ser Leu Arg He Asp 
1490 

Phe Pro Ala Ser Asn Thr Glu Arg 
1505 

Val Asp Leu Leu Thr Ser He Thr 
1520 

Glu Leu Gin Ser Pro Pro Lys Ala 
1535 

Val Arg Ala Cys Leu Asp Ser Thr 
1550 

Cys His Glu Leu Tyr Ser Gin Leu 
1565 

Asp He Pro Arg Glu Asp Gin Gly 
1580 

Phe Trp Pro Gin Leu He Thr Leu 
1595 

Asp Lys Thr Ala Tyr Thr Pro Val 
1610 

Leu Asn Met Gly Lys He Ser Ala 
1625 

Ala Leu Asp Met Lys Tyr Ala Leu 
1640 

Leu Cys Lys Ser Thr Asp Tyr Met 
1655 

Trp Phe Tyr Asn Glu Tyr Val Arg 
1670 

Ala Val Pro Glu Tyr Ser Leu Trp 
1685- 

Trp Leu Asp Glu Asn Glu Asp Val 
1700 

Ala Leu Gly Arg Asp Lys Lys Asp 
1715 

His Ala Leu Phe Ser Cys Ser Val 
1730 

Asn Gin Ser Phe Glu He He Lys 
1745 

Glu Ala Leu Ser His Leu Met Arg 
1760 

Lys Val Leu Leu Gin Tyr Ala Ala 
1775 

Ser His Cys Asp Lys Glu Asn Val 
1790 

He Gin Gin Leu Arg Val Gin Leu 
1805 

Gly Gly Lys Glu Leu Asp Ser Glu 
1820 

Leu Gin Val Lys Leu Ser Gly Val 
1835 

Tyr Gly Glu Ser Phe Gin Val He 
1850 

Met Ser Phe Glu Leu Asn Gin Met 
1865 

Ser Asn Lys Asn Ser Ala Ala Met 
1880 

Ser Leu Met Asp Phe Leu Asp Lys 
1895 

He Cys Glu Lys Thr Val Leu Lys 
1910 

Lys Leu Val Leu Asn Lys He Glu 
1925 

Leu Thr Asp Gin Thr Gly Pro Gin 
1940 



1480 








*\ A O C 


Leu Ser 


Lys 


Tyr Arg 


Glu Asn 


1 A Q C 

1495 








i c n n 
1DUU 


Leu Gin 


Asp 


Leu 


Lys 


i>er inr 


1510 










Phe Phe 


Arg Met 


Lys 


vai ijeu 


1525 








IjjU 


Ser Met 


Val 


Val 


Lys 


Asp Cys 


1540 








1 C/IC 

lD4tD 


Tyr Lys 


Tyr 


He 


Phe 


Asp Asn 


1555 








1560 


Thr Asp 


Pro 


Ser 


Lys 


Lys Gin 


1570 








•1 C **7 C 

1575 


Pro Thr 


Thr 


Lys 


Asn 


Leu Asp 


1585 








i con 

159 0 


Met Val 


Thr 


He 


He 


Asp Glu 


1600 








1605 


Leu Asn 


Gin 


Phe 


Pro 


Gin Glu 


1615 








1620 


Glu He 


Met 


Trp 


Thr 


Leu Phe 


1630 








1635 


Glu Glu 


His 


Asp 


Asn 


Gin Arg 


1645 








1650 


Asn Leu 


His 


Phe 


Lys 


Val Lys 


1660 








1665 


Glu Leu 


Pro 


Ala 


Phe 


Lys Asp 


1675 








1680 


Phe Glu 


Pro 


Phe 


Val 


Met Gin 


1690 








1695 


Ser Met 


Glu 


Phe 


Leu 


His Gly 


1705 








1710 


Gly Phe 


Gin 


Gin 


Thr 


Ser Glu 


1720 








1725 


Val Asp 


Val 


Phe 


Ala 


Gin Leu 


1735 








1740 


Lys Leu 


Glu 


Cys 


Pro 


Asn Pro 


1750 








1755 


Arg Phe 


Ala 


Lys 


Thr 


He Asn 


1765 








1770 


He Val 


Ser 


Ser 


Asp 


Phe Ser 


1780 








1785 


Pro Cys 


He 


Leu 


Met 


Asn Asn 


1795 








1800 


Glu Lys 


Met 


Phe 


Glu 


Ser Met 


1810 








1815 


Ala Ser 


Thr 


He 


Leu 


Lys Glu 


1825 








1830 


Leu Asp 


Glu 


Leu 


Ser 


Val Thr 


1840 








1845 


He Glu 


Glu 


Cys 


He 


Lys Gin 


1855 








1860 


Arg Ala Asn Gly Asn Thr Thr 


1870 








1875 


Asp Ala 


Glu 


He 


Val 


Leu Arg 


1885 








1890 


Thr Leu 


Ser 


Leu 


Ser 


Ala Lys 


1900 








1905 


Arg Val 


Leu 


Lys 


Glu 


Leu Trp 


1915 








1920 


Lys Gin 


He 


Val 


Leu 


Pro Pro 


-1930 








1935 


Met He 


Phe 


He 


Ala 


Ala Lys 


1945 








1950 
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Asp 


Leu 


vjiy 


Gin Leu 


Ser 


Lys 


Leu 


Lys Glu 


His Met 


He 


Arg Glu 
















1960 






1965 


Asp 


Aia 


Arg 


Gly Leu 


Thr 


Pro 


Arg 


Gin Cys Ala lie 


Met 


Glu Val 








iy / u 








1975 






1980 


val 


Lreu 


Aia 


m'U ->~ t1 

inr lie 


Lys 


Gin 


Tyr 


Phe His 


Ala Gly Gly Asn Gly 








1 o o c 

1985 








1990 






1995 


Leu 


Lys 


Lys 


Asn Phe 


Leu 


Glu 


Lys 


Ser Pro 


Asp Leu 


Gin 


Ser Leu 
















2005 






2010 


Arcj" 


Tyr 


Ala 


Leu Ser 


Leu 


Tyr 


Thr 


Gin Thr 


Thr Asp 


Ala 


Leu He 








Z U15 








2020 




2025 


Lys 


Lys 


Fne 


T T _. T\ ____ 

lie Asp 


Thr 


Gin 


Thr 


Ser Gin 


Ser Arg 


Ser 


Ser Lys 








203 0 








2035 






2040 


Asp 


a j. a. 


vai 


Gly Gin 


lie 


Ser 


Val 


His Val 


Asp lie 


Thr 


Ala Thr 








2045 








2050 






2055 


Pro 


c^iy 


Thr 


Gly Asp 


His 


Lys 


Val 


Thr Val 


Lys Val 


He 


Ala He 








2060 








2065 






2070 


Asn 


Asp 


Leu 


Asn Trp 


Gin 


Thr 


Thr 


Ala Met 


Phe Arg 


Pro 


Phe Val 








2075 








2080 






2085 




val 


Cys 


lie Leu 


Gly 


Pro 


Asn 


Leu Gly Asp Lys 


Lys 


Arg Lys 








2090 








2095 






2100 


Gin 


Gly 


Thr 


Lys Thr 


Lys 


Ser 


Asn 


Thr Trp 


Ser Pro 


Lys 


Tyr Asn 








2105 








2110 






2115 


LrlU 


m'U 

Tnr 


Pne 


Gin Phe 


lie 


Leu 


Gly Lys Glu 


Asn Arg 


Pro Gly Ala 








2120 








2125 






2130 


Tyr 


Glu 


Leu 


His Leu 


Ser 


Val 


Lys 


Asp Tyr 


Cys Phe 


Ala 


Arg Glu 








2135 








2140 






2145 


Asp 


Arg 


lie 


lie Gly 


Met 


Thr 


Val 


lie Gin 


Leu Gin 


Asn 


He Ala 








2150 








2155 






2160 


Glu 


Lys 


Gly 


Ser Tyr 


Gly Ala 


Trp 


Tyr Pro 


Leu Leu 


Lys 


Asn He 








2165 








2170 






2175 


Ser 


Met 


Asp 


Glu Thr 


Gly 


Leu 


Thr 


lie Leu 


Arg lie 


Leu 


Ser Gin 








2180 








2185 






2190 


Arg; 


Thr 


Ser 


Asp Asp 


Val 


Ala 


Lys 


Glu Phe 


Val Arg 


Leu 


Lys Ser 








2195 








2200 






2205 


Glu 


Thr 


Arg 


Ser Thr 


Glu 


Glu 


Ser 


Ala 














2210 

















<210> 12 

<211> 487 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 7499693CD1 

<400> 12 



Met 


Ala 


Leu Glu 


Arg 


Leu 


Cys 


Ser 


Val 


Leu 


Lys 


Val 


Leu Leu 


He 


1 






5 










10 








15 


Thr 


Val 


Leu Val 


Val 


Glu 


Gly 


He 


Ala 


Val 


Ala 


Gin 


Lys Thr 


Gin 








20 










25 






30 


Asp 


Gly Gin Asn 


He 


Gly 


He 


Lys 


His 


He 


Pro 


Ala 


Thr Gin 


Cys 








35 










40 








45 


Gly 


He 


Trp Val 


Arg 


Thr 


Ser Asn Gly Gly His 


Phe 


Ala Ser 


Pro 








50 










55 








60 


Asn 


Tyr 


Pro Asp 


Ser 


Tyr 


Pro 


Pro 


Asn 


Lys 


Glu 


Cys 


He Tyr 


He 








65 










70 






75 


Leu 


Glu 


Ala Ala 


Pro 


Arg 


Gin 


Arg 


He 


Glu 


Leu 


Thr 


Phe Asp 


Glu 








80 










85 








90 


His 


Tyr 


Tyr He 


Glu 


Pro 


Ser 


Phe 


Glu 


Cys 


Arg 


Phe Asp His 


Leu 








95 










100 








105 


Glu 


Val 


Arg Asp 


Gly 


Pro 


Phe 


Gly 


Phe 


Ser 


Pro 


Leu 


He Asp 


Arg 



110 115 120 
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Tyr 


Cys 


Gly Val 


Lys 


Ser 


Pro 


Pro 


Leu 


He 


Arg 


Ser 


Thr 


Gly Arg 










125 










130 










135 


Phe 


Met 


Trp 


lie 


Lys 


Phe 


Ser 


Ser 


Asp 


Glu 


Glu 


Leu 


Glu 


Gly Leu 










140 










145 










150 


Gly 


Phe 


Arg 


Ala 


Lys 


Tyr 


Ser 


Fne 


Tl a 

i_Le 


Pro 


Asp 


Pro 


Asp 


Pne 


Thr 










155 










160 










165 


Tyr 


Leu 


Gly Gly 


He 


Leu 


Asn 


Pro 


lie 


Pro 


Asp 


Cys 


Gin 


Phe 


Glu 










170 










175 










ion 
180 


Leu 


Ser 


Gly Ala 


Asp 


Gly 


He 


Val 


Arg 


Ser 


Ser 


Gin 


Val 


Glu 


Gin 










185 










190 










195 


Glu 


Glu 


Lys 


Thr 


Lys 


Pro 


Gly 


Gin 


TV "I 

Ala 


Val 


Asp 


Cys 


He 


Trp 


Thr 










200 










205 










210 


lie 


Lys 


Ala 


Thr 


Pro 


Lys 


Ala 


Lys 


He 


Tyr 


Leu 


Arg 


Phe 


Leu 


Asp 










215 










220 










225 


Tyr 


Gin 


Met 


Glu 


His 


Ser 


Asn 


Glu 


Cys 


Lys 


Arg 


Asn 


Phe 


Val 


Ala 










230 










235 










240 


Val 


Tyr 


Asp 


Gly 


Ser 


Ser 


Ser 


He 


Glu 


Asn 


Leu 


Lys 


Ala 


Lys 


Phe 










245 










250 










255 


Cys 


Ser 


Thr 


Val 


Ala 


Asn 


Asp 


Val 


Met 


Leu 


Lys 


Thr 


Gly 


He 


Gly 










260 










265 










270 


Val 


lie 


Arg Met 


Trp 


Ala 


Asp 


Glu Gly 


Ser 


Arg 


Leu 


Ser 


Arg 


Phe 










275 










280 










285 


Arg 


Met 


Leu 


Phe 


Thr 


Ser 


Phe 


Val 


Glu 


Gin 


Lys 


Lys 


Lys 


Ala 


Gly 










290 










295 










300 


Val 


Phe 


Glu 


Gin 


He 


Thr 


Lys 


Thr 


His 


Gly 


Thr 


He 


He 


Gly 


He 










305 










310 










315 


Thr 


Ser 


Gly 


He 


Val 


Leu 


Val 


Leu 


Leu 


He 


He 


Ser 


He 


Leu 


Val 










320 










325 










330 


Gin 


Val 


Lys 


Gin 


Pro 


Arg 


Lys 


Lys 


Val 


Met 


Ala 


Cys 


Lys 


Thr 


Ala 










335 










340 










345 


Phe 


Asn 


Lys 


Thr 


Gly 


Phe 


Gin 


Glu 


Val 


Phe 


Asp 


Pro 


Pro 


His 


Tyr 










350 










355 










360 


Glu 


Leu 


Phe 


Ser 


Leu 


Arg 


Asp 


Lys Glu 


He 


Ser 


Ala 


Asp 


Leu 


Ala 










365 










370 










375 


Asp 


Leu 


Ser 


Glu 


Glu 


Leu 


Asp 


Asn 


Tyr 


Gin 


Lys 


Met 


Arg 


Arg 


Ser 










380 










385 










390 


Ser 


Thr 


Ala 


Ser 


Arg 


Cys 


He 


His 


Asp 


His 


His 


Cys 


Gly 


Ser 


Gin 










395 










400 










405 


Ala 


Ser 


Ser 


Val 


Lys 


Gin 


Ser 


Arg 


Thr 


Asn 


Leu 


Ser 


Ser 


Met 


Glu 










410 










415 










420 


Leu 


Pro 


Phe 


Arg 


Asn 


Asp 


Phe 


Ala 


Gin 


Pro 


Gin 


Pro 


Met 


Lys 


Thr 










425 










430 










435 


Phe 


Asn 


Ser 


Thr 


Phe 


Lys 


Lys 


Ser 


Ser 


Tyr 


Thr 


Phe 


Lys 


Gin Gly 










440 










445 










450 


His 


Glu 


Cys 


Pro 


Glu 


Gin 


Ala 


Leu Glu Asp 


Arg Val 


Met 


Glu 


Glu 










455 










460 










465 


lie 


Pro 


Cys 


Glu 


He 


Tyr 


Val 


Arg Gly Arg 


Glu Asp 


Ser 


Ala 


Gin 










470 










475 










480 


Ala 


Ser 


lie 


Ser 


He 


Asp 


Phe 
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Lys 


Asp 


Pro 


Ala 


XT I It; VJJ-Lll 


Met He 


Thr 


x le 


Ala 


Lys 


C3IU 


Tnr 


Gly 










<L> U 






ZD 










30 


Leu 


Gly Leu 


Lys 


v c±_l lieu 


Gly Gly He 


Asn 


Arg Asn 


Glu 


P« 1 « , 

Gly 


Pro 










-3 D 






a n 








a tr 

45 


Leu 


Val 


Tyr 


lie 


olll blU 


He He 


Pro 


r~i "1 , r 


Gly Asp 


Cys 


Tyr 


Lys 










en 
D \J 






DD 










60 


Asp 


Gly Arg Leu 


T.^re? 'D 


Gly Asp Gin 


Leu 


Val 


Ser 


Val 


Asn 


Lys 










O D 






/U 










75 


Glu 


Ser 


Met 


lie 


vjiy Val 


Ser Phe 


Glu 




Ala 


Lys 


f-i _^ „ 
Ser 


He 


lie 










OA 

o u 
















90 


J. Ill 


Arg Ala 


Lys 


Leu Arg 


Leu Glu 


Ser 


TV T _ 

Ala 


Trp Glu 


lie 


Ala 


Phe 










Q ^ 






1UU 










105 


lie 


Arg Gin Lys 


oer Asp 


Asn He 


Gin 


Pro 


Glu 


Asn 


Leu 


Ser 


Cys 










Tin 






115 










120 


J. LLL 


Ser 


Leu 


lie 


Glu Ala 


Ser Gly 


Glu 


Tyr 


Gly 


Pro 


Gin 


Ala 


Ser 










125 






130 










135 


Til2T 


Leu 


Ser 


Leu 


Phe Ser 


Ser Pro 


Pro 


Glu 


He 


Leu 


He 


Pro 


Lys 










140 






145 










150 


1 XIX 


Ser 


Ser 


Thr 


Pro Lys 


Thr Asn 


Asn 


Asp 


He 


Leu 


Ser 


Ser 


Cys 










155 






160 










165 


Vjj_L U. 


lie 


Lys 


Thr 


Gly Tyr Asn Lys 


Thr 


Val 


Gin 


He 


Pro 


He 


Thr 










170 






175 










180 


Ser 


Glu 


Asn 


Ser 


Thr Val 


Gly Leu 


Ser 


Asn 


Thr Asp 


Val 


Ala 


Ser 










185 






190 










195 




Trp 


Thr 


Glu 


Asn Tyr Gly Leu Gin 


Glu 


Lys 


lie 


Ser 


Leu 


Asn 










200 






205 










210 


Pro 


Ser 


Val 


Arg 


Phe Lys 


Ala Glu 


Lys 


Leu 


Glu 


Met 


Ala 


Leu 


Asn 










215 






220 










225 


Tyr 


Leu 


Gly 


lie 


Gin Pro 


Thr Lys 


Glu 
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Glu Tyr Glu Ala Arg Cys Thr His 
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Gin Glu Glu Glu Arg He Pro Phe 
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Ser Val Leu Ser Ala Ala Leu Leu 
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Arg Asp Ala Gin Ala Ala Pro Pro 
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His Ala Glu Leu Lys Met Asp Gin 
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Glu Leu Leu Trp Thr Asn Leu Thr 
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Cys Tyr His Cys Leu Phe Gin Val 
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Trp Arg Ser Phe Leu Leu He Cys 
320 

Pro Asn Tyr Cys Leu Gly Pro Leu 
335 

Pro Gly Val Leu Gin Arg Leu Gly 
350 

Val Leu Glu Leu Leu Phe Ala Lys 
365 

Ser Glu Arg Ser Cys Leu Ser Leu 
380 

Pro Gin Trp Leu Leu He Leu Val 
395 

Leu Thr Phe Leu Leu Pro Val Pro 
410 

Gly Pro Gly Gly He Gly Asp Phe 
425 

Gly Gly Ala Ala Gly Tyr He Asp 



7V "1 

Ala 


Ala 


Leu 


Leu 


Leu 


Aia 


Aia 




1U 










ID 


Ala 


Pro 


Gly Gly 


Ser 


Ser 


Gly 














■j U 


Arg 


Asp 


Leu 


Asp 


Lys 


Lys 


Arg 




40 












Ala 


Leu 


Leu 


Leu 


He 


His 


Asn 




55 










60 


Val 


Tyr 


Trp 


Lys 


Ser 


Glu 


Cys 




70 










75 


Leu 


Val 


Asn 


Val 


Pro 


Gin 


Ser 




85 










90 


Ala 


Ala 


Ala 


Ser 


Val 


Ser 


Thr 




100 










105 


Asn 


Asp 


Thr 


Leu 


Glu 


Glu 


Lys 




115 










120 


Phe 


Gly Glu 


Phe 


Gly Asn Tyr 




130 










135 


Asn 


Gly Val 


Ser 


Glu 


He 


Ala 




145 










150 


Pro 


Val 


Asp 


Ser 


Asn 


Leu 


Pro 




160 










165 


Leu 


Ala 


Val 


He 


He 


Val 


He 




175 










180 


Leu 


Asp Asp 


Phe 


Asn 


Asn 


Trp 




190 










195 


Glu 


Thr 


Asp 


Arg 


Leu 


He 


Asn 




205 










210 


Thr 


Asp 


Pro 


Leu 


Asp 


Gly Asp 




220 










225 


Ser 


Ala 


Leu 


Pro 


Pro 


Arg 


Leu 




235 










240 


He 


Ala 


Leu 


He 


Leu 


Met 


Val 




250 










255 


Tyr 


Trp 


Tyr 


Phe 


Lys 


His 


Ala 




265 










270 


Asp 


Leu 


Val 


Phe 


Pro 


Trp 


Phe 




280 










285 


Phe 


Leu 


Ser 


Met 


Thr 


Ser 


He 




295 










300 


Arg 


Leu Leu Gly 


Lys 


He 


Ala 




310 










315 


He 


Gly 


He 


He 


He 


Val 


Asn 




325 










330 


Ser 


Trp 


Asp 


Lys 


Val 


Arg 


He 




340 










345 


Val 


Thr 


Tyr 


Phe 


Val 


Val 


Ala 




355 










360 


Pro 


Val 


Pro 


Glu 


His 


Cys 


Ala 




370 










375 


Arg 


Asp 


He 


Thr 


Ser 


Ser 


Trp 




385 










390 


Leu 


Glu Gly Leu 


Trp 


Leu 


Gly 




400 










405 


Gly 


Cys 


Pro 


Thr 


Gly Tyr 


Leu 




415 










420 


Gly 


Lys 


Tyr 


Pro 


Asn 


Cys 


Thr 




430 










435 


Arg 


Leu 


Leu 


Leu 


Gly Asp Asp 



28/54 



BNSDOCID: <WO 03027228A2_I„> 



WO 03/027228 



PCT/US02/22833 



440 445 450 



His 


Leu 


Tvr 


Gin 


His 


Pro 


Ser Ser 


ni a. 


Va 1 T oi i 


Tyr 


His 


inr 


IjIU 










455 


















Val 


Ala 


Tvr 


Asp 


Pro 


Glu 


Gly He 


ucu. 


ijXy x Hi 


lie 


Asn 


Ser 


lie 










470 








*± / w) 








/ion 
4 oU 


Val 


Met 


Ala 


Phe 


Leu 


Gly Val Gin 


nld. 


uiy JL#ys 


lie 


Leu 


Leu 


Tyr 










485 








/on 








/inn 


TVX 


Lys 


Ala 


Arg 


Thr 


Lys 


Asp He 


L6U 


lie Arg 


irne 


m"U 

inr 


Ala 


Trp 










500 








Ju J 








510 


Cys 


Cys 


lie 


Leu 


OX 


Leu 


lie Ser 


Val 


Ala JLteU 


Thr 


Lys 


Val 


Ser 










515 








con 






525 


Glu 


Asn 


VjX U 




rile 


He 


Pro Val 


Asn 


Lys Asn 


Leu 


Trp 


Ser 


Leu 










530 








c; 0 c 

j j j 






540 


Ser 


1 Jr 


V CIX 


X XIX 


T 1 Vi ■>«- 
1 J. IX 


Leu 


Ser Ser 


irne 


Ala Phe 


Phe 


He 


Leu 


Leu 


























555 


v^l 


T .cm i 


Tyr 


Pro 


Val 


Val 


Asp Val 


Lys 


Gly Leu 


Trp Thr Gly Thr 










SfiO 

JUU 








^ £ R 
ODD 








570 






ir lie 


Tyr 


Pro 


Gly Met Asn 


Ser 


He Leu 


Val 


Tyr Val 


Gly 










J / o 








con 








585 


His 


Glu 


Val 


Phe 


Glu 


Asn 


Tyr Phe 


Pro 


Phe Gin 


Trp 


Lys 


Leu 


Lys 










590 








595 








600 


Asp 


Asn 


Gin 


Ser 


His 


Lys 


Glu His 


Leu 


Thr Gin 


Asn 


He 


Val 


Ala 










605 








610 








615 


Thr 


Ala 


Leu 


Trp 


Val 


Leu 


lie Ala 


Tyr 


He Leu 


Tyr 


Arg 


Lys 


Lys 










620 








625 








630 


lie 


Phe 


Trp 


Lys 


lie 



















635 

<210> 18 

<211> 478 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 2797803CD1 

<400> 18 



Met 


Pro 


Ala 


Arg 


Ser 


Arg 


His 


Arg 


Pro 


Arg Leu 


His Ser 


Gly 


Ser 


1 








5 










10 




15 


Pro 


Pro 


Arg Ala 


Pro 


Pro 


Pro 


Pro 


Leu 


Glu Ala 


Leu His 


Ser 


Gly 










20 










25 






30 


Glu 


Ala 


Gly Arg 


Ala 


Pro 


Asp 


Ser 


Asp Gly Gly Ser Asp Ala Asp 










35 










40 






45 


Ser 


Glu 


Val 


Gly 


Pro 


Gly 


Ser 


Pro 


Thr Arg Thr Ala Glu 


Ala 


Ala 










50 










55 






60 


Glu 


Glu 


Glu 


Met 


Ala 


Gly 


Pro 


Asn 


Gin 


Leu Cys 


He Arg Arg Trp 










65 










70 






75 


Thr 


Thr 


Lys 


His 


Val 


Ala 


Val 


Trp 


Leu 


Lys Asp 


Glu Gly 


Phe 


Phe 










80 










85 




90 


Glu 


Tyx 


Val 


Asp 


He 


Leu 


Cys 


Asn 


Lys 


His Arg 


Leu Asp 


Gly 


He 










95 










100 


105 


Thr 


Leu 


Leu 


Thr 


Leu 


Thr 


Glu 


Tyr Asp 


Leu Arg 


Ser Pro 


Pro 


Leu 










110 










115 






120 


Glu 


He 


Lys 


Val 


Leu 


Gly 


Asp 


He 


Lys 


Arg Leu 


Met Leu 


Ser 


Val 










125 










130 






135 


Arg 


Lys 


Leu 


Gin 


Lys 


He 


His 


He 


Asp 


Val Leu 


Glu Glu 


Met 


Gly 










140 










145 






150 


Tyr 


Asn 


Ser 


Asp 


Ser 


Pro 


Met 


Gly 


Ser 


Met Thr 


Pro Phe 


He 


Ser 










155 










160 






165 


Ala 


Leu 


Gin 


Ser 


Thr 


Asp 


Trp 


Leu 


Cys 


Asn Gly Glu Leu 


Ser 


His 










170 










175 






180 


Asp 


Cys 


Asp Gly 


Pro 


He 


Thr 


Asp 


Leu 


Asn Ser Asp Gin 


Tyr 


Gin 



29/54 



BNSDOCID: <WO. 



03027228A2_L> 



WO 03/027228 



PCT/US02/22833 











185 










19 0 










195 


Tyr 


Met 


Asn 


Gly Lys 


Asn 


Lys 


His 


Ser 


Val 


Arg 


Arg 


Leu 


Asp 


Pro 










200 










one 










210 


Glu 


Tyr 


Trp 


Lys 


Thr 


He 


Leu 


Ser 


Cys 


lie 


Tyr Val 


Pne 


lie 


Val 










215 










OTA 










o o c 


Phe 


Gly 


Phe 


Thr 


Ser 


Phe 


He 


Met 


Val 


lie 


Val 


His 


CjlU 


Arg 


vai 








230 










235 












Pro 


Asp 


Met 


Gin 


Thr 
245 


Tyr 


Pro 


Pro 


Leu 


Pro 
250 


Asp 


He 


Pne 


Leu 


Asp 

o c c 

255 


Ser 


Val 


Pro 


Arg 


He 


Pro 


Trp Ala 


Phe 


Ala 


Met 


Thr 


Glu 


Val 


Cys 










260 










265 










270 


Gly Met 


lie 


Leu Cys 


Tyr 


He 


Trp 


Leu 


Leu 


Val 


Leu 


Leu 


Leu 


His 










275 










280 










o o c 

285 


Lys 


His 


Arg 


Ser 


He 


Leu 


Leu 


Arg 


Arg 


Leu 


Cys 


Ser 


Leu 


Met 


Gly 








290 










295 










300 


Thr 


Val 


Phe 


Leu 


Leu 
305 


Arg 


Cys 


Phe 


Thr 


Met 
310 


Phe 


Val 


Thr 


Ser 


Leu 
315 


Ser 


Val 


Pro 


Gly Gin 


His 


Leu 


Gin 


Cys 


Thr 


Gly Lys 


He 


Tyr 


Gly 










320 










325 










330 


Ser 


Val 


Trp 


Glu 


Lys 
335 


Leu 


His 


Arg 


Ala 


Phe 
340 


Ala 


He 


Trp 


Ser 


Gly 
345 


Phe 


Gly 


Met 


Thr 


Leu 


Thr 


Gly Val 


His 


Thr 


Cys 


Gly Asp 


Tyr 


Met 










350 










355 










360 


Phe 


Ser 


Gly 


His 


Thr 
365 


Val 


Val 


Leu 


Thr 


Met 
370 


Leu 


Asn 


Phe 


Phe 


Val 
375 


Thr 


Glu 


Tyr 


Thr 


Pro 
380 


Arg 


Ser 


Trp 


Asn 


Pne 
385 


Leu 


His 


Thr 


Leu 


Ser 
390 


Trp Val 


Leu 


Asn 


Leu 


Phe 


Gly 


He 


Phe 


Phe 


He 


Leu 


Ala 


Ala 


His 










395 










400 










405 


Glu 


His 


Tyr 


Ser 


He 
410 


Asp 


Val 


Phe 


He 


Ala 
415 


Phe 


Tyr 


He 


Thr 


Thr 
420 


Arg 


Leu 


Phe 


Leu 


Tyr 


Tyr 


His 


Thr 


Leu 


Ala 


Asn Thr Arg Ala 


Tyr 










425 










430 










435 


Gin 


Gin 


Ser 


Arg 


Arg 
440 


Ala 


Arg 


He 


Trp 


Phe 

445 


Pro 


Met 


Phe 


Ser 


Phe 
450 


Phe 


Glu 


Cys 


Asn 


Val 


Asn 


Gly Thr Val 


Pro 


Asn 


Glu 


Tyr 


Cys 


Trp 










455 










460 










465 


Pro 


Phe 


Ser 


Lys 


Pro 
470 


Ala 


He 


Met 


Lys 


Arg 
475 


Leu 


He 


Gly 







<210> 19 
<211> 634 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> misc__f eature 

<223> Incyte ID No: 5433453CD1 

<400> 19 



Met 


Ala 


Met 


Trp 


Asn 


Arg 


Pro 


Cys 


Gin Arg 


Leu 


Pro 


Gin 


Gin 


Pro 


1 








5 








10 










15 


Leu 


Val 


Ala 


Glu 


Pro 


Thr 


Ala 


Glu 


Gly Glu 


Pro 


His 


Leu 


Pro 


Thr 










20 








25 










30 


Gly 


Arg 


Glu 


Leu 


Thr 


Glu 


Ala 


Asn Arg Phe 


Ala 


Tyr 


Ala 


Ala 


Leu 










35 








40 










45 


Cys 


Gly 


He 


Ser 


Leu 


Ser 


Gin 


Leu 


Phe Pro 


Glu 


Pro 


Glu 


His 


Ser 










50 








55 










60 


Ser 


Phe 


Cys 


Thr 


Glu 


Phe 


Met 


Ala 


Gly Leu 


Val 


Gin 


Trp 


Leu 


Glu 










65 








70 










75 


Leu 


Ser 


Glu 


Ala 


Val 


Leu 


Pro 


Thr 


Met Thr 


Ala 


Phe 


Ala 


Ser 


Gly 










80 








85 










90 


Leu 


Gly 


Gly Glu Gly Ala Asp Val 


Phe Val 


Gin 


He 


Leu 


Leu 


Lys 



30/54 



BNSDOCID: <WO 03027228A2J. > 



WO 03/027228 



PCT/US02/22833 











95 






Asp 


Pro 


lie 


Leu 


Lys 


Asp 


Asp 










110 






Leu 


Ser 


Phe 


Ser 


Leu 


Lys 


Asp 










125 






Val 


Leu 


Val 


Cys 


His 


Met 


Thr 










140 






Glu 


Leu 


Asp 


Val 


Leu 


Glu 


Glu 










155 






lie 


Lys 


Glu 


Glu 


Glu 


Ser 


Glu 










170 






Lys 


Glu 


Asn 


Arg Arg 


Lys 


Trp 










185 






Ala 


Thr 


Val 


Gly Gly 


Gly 


Thr 










200 






Ala 


Ala 


Pro 


Leu 


Val 


Ala 


Ala 










215 






Ala 


Gly 


Ala 


Ala 


Ala 


Leu 


Gly 










230 






Thr 


Ser 


Leu 


Phe 


Gly 


Ala 


Ala 










245 






Met 


Lys 


Lys 


Arg 


Val 


Gly 


Ala 










260 






Leu 


Thr 


Glu 


Gly Arg 


Gin 


Leu 










275 






Trp 


Leu 


Ala 


Ser 


Gly 


Lys 


Tyr 










290 






Ala 


Leu 


Ala 


His 


Ser 


Arg 


Glu 










305 






Lys 


Tyr 


Leu 


Met 


Glu 


Leu 


Gly 










320 






Gly 


Leu 


Ala 


Asn 


Met 


Val 


Ala 










335 






Leu 


Ser 


Gly 


lie 


Val 


Ala 


Ala 










350 






Ser 


Val 


Ala 


Asn 


Val 


He 


Asp 










365 






Arg 


Ser 


Ala 


Glu 


Val 


Gly 


Lys 










380 






Arg 


Gin 


Gin 


Gly Arg 


Arg 


Pro 










395 






Gly 


Ala 


Arg 


Val 


He 


Tyr 


Phe 










410 






Lys 


Asp 


Cys 


Gin Gly 


He 


He 










425 






Pro 


Val 


Glu 


Gly Glu 


Ala 


Lys 










440 






Val 


Ser 


Gly 


Arg 


He 


He 


Asn 










455 






Leu 


Ser 


Phe 


Val 


Tyr 


Arg 


Thr 










470 






Gly 


Leu 


Gin 


Pro 


Val 


Leu 


Leu 










485 






Asp 


Leu 


Thr 


Ser 


Val 


Val 


Ser 










500 






Met 


Asp 


Ala 


He 


Leu 


Lys 


Ala 










515 






Trp 


Asp 


Glu 


Lys 


Gly 


Leu 


Leu 










530 






Glu 


Glu 


Pro 


Arg 


Gin 


Ala 


Ala 










545 






Pro 


His 


Gin 


Val 


Gly 


Gin 


Thr 










560 







100 105 



Pro 


Thr 


Val 


He 


Thr 


Gin 


Asp 


Leu 






115 










120 


Gly 


His 


Tyr 


Asp 


Ala 


Arg 


Ala 


Arg 






130 










135 


Ser 


Leu 


Leu 


Gin 


Val 


Pro 


Leu 


Glu 






145 










150 


Met 


Phe 


Leu 


Glu 


Ser 


Leu 


Lys 


Glu 






160 










165 


Met 


Ala 


Glu 


Ala 


Ser 


Arg 


Lys 


Lys 






175 










180 


Lys 


Arg 


Tyr 


Leu 


Leu 


He 


Gly 


Leu 






190 










195 


Val 


He 


Gly 


Val 


Thr 


Gly 


Gly 


Leu 






205 










210 


Gly 


Ala 


Ala 


Thr 


He 


He 


Gly 


Ser 






220 










225 


Ser 


Ala 


Ala 


Gly He Ala 


He 


Met 






235 










240 


Gly 


Ala 


Gly 


Leu 


Thr 


Gly 


Tyr 


Lys 






250 










255 


He 


Glu 


Glu 


Phe 


Thr 


Phe 


Leu 


Pro 






265 










270 


His 


He 


Thr 


He 


Ala 


Val 


Thr 


Gly 






280 










285 


Arg 


Thr 


Phe 


Ser 


Ala 


Pro 


Trp 


Ala 






295 










300 


Gin 


Tyr 


Cys 


Leu 


Ala 


Trp 


Glu 


Ala 






310 










315 


Asn 


Ala 


Leu 


Glu 


Thr 


He 


Leu 


Ser 






325 










330 


Gin 


Glu 


Ala 


Leu 


Lys 


Tyr 


Thr 


Val 






340 










345 


Leu 


Thr 


Trp 


Pro 


Ala 


Ser 


Leu 


Leu 






355 










360 


Asn 


Pro 


Trp 


Gly Val 


Cys 


Leu 


His 






370 










375 


His 


Leu 


Ala 


His 


He 


Leu 


Leu 


Ser 






385 










390 


Val 


Thr 


Leu 


He 


Gly 


Phe 


Ser 


Leu 






400 










405 


Cys 


Leu 


Gin 


Glu 


Met 


Ala 


Gin 


Glu 






415 










420 


Glu 


Asp 


Val 


He 


Leu 


Leu 


Gly Ala 






43 0 










435 


His 


Trp 


Glu 


Pro 


Phe 


Arg 


Lys 


Val 






445 










450 


Gly 


Tyr 


Cys 


Arg Gly Asp 


Trp 


Leu 






460 










465 


Ser 


Ser 


Val 


Gin 


Leu 


His 


Val 


Ala 






475 










480 


Gin 


Asp 


Arg 


Arg Val 


Glu 


Asn 


Val 






490 










495 


Gly 


His 


Leu 


Asp 


Tyr 


Ala 


Lys 


Gin 






505 










510 


Val 


Gly 


He 


Arg 


Thr 


Lys 


Pro 


Gly 






520 










525 


Leu 


Ala 


Pro 


Gly Cys 


Leu 


Pro 


Ser 






535 










540 


Ala 


Ala 


Ala 


Ser 


Ser 


Gly 


Glu 


Thr 






550 










555 


Gin 


Gly 


Pro 


He 


Ser 


Gly 


Asp 


Thr 



565 570 
31/54 



BNSDOCID: <WO 03027226A2_I_> 



WO 03/027228 



PCT/US02/22833 



Ser 


Lys Leu 


Ala 


Met 
575 


Ser 


Thr 


Asp 


Val 


Gly Leu 


Asp 


Gin 
590 


Ser 


Glu 


Gly 


Ser 


Pro Glu 


Arg 


Pro 
605 


Pro 


lie 


Cys 


Pro 


Leu Gly 


Cys 


Pro 
620 


Asp 


Cys 


Ala 


Thr Gly Leu 


Asp 











Pro 


Ser 


Gin Ala 


Gin 


Val 


Pro 




580 








585 


Ala 


Ser 


Leu Pro 


Ala 


Ala 


Ala 




595 








600 


Ser 


His 


Gly Met 


Asp 


Pro 


Asn 




610 








615 


Cys 


Lys 


Thr Gin 


Gly 


Pro 


Ser 




625 








630 



<210> 20 
<211> 152 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> misc_f eature 

<223> Incyte ID No: 6246071CD1 

<400> 20 



Met 


Met 


Gin Gin 


Pro 


Arg 


Val 


Glu 


1 






5 








Glu 


Gly 


Pro Gin 


Gin 
20 


Ala 


Val 


Pro 


His 


Gly 


Trp Val 


Arg 
35 


Trp 


Trp 


Val 


lie 


Gin 


Trp Trp 


Ser 
50 


Thr 


Ser 


Asn 


Leu 


Leu 


Trp Gly 


Leu 
65 


Glu 


Gly 


lie 


Met 


Leu 


Cys His 


Ala 
80 


Leu 


Phe 


Thr 


Ser 


Leu 


Trp Pro 


Val 
95 


Val 


Ala 


Ala 


Ala 


Leu 


Leu Leu 


Leu 
110 


Val 


Leu 


Ser 


Thr 


Ala 


Ser Phe 


Leu 
125 


Leu 


Leu 


Phe 


Gly 


Leu 


Leu Thr 


Ser 
140 


Met 


Thr 


His 


Asp 


Gin 













Thr 


Asp 


Thr 


He 


Gly Ala 


Gly 




10 










15 


Trp 


Ser 


Ala 


Trp 


Val 


Thr 


Arg 




25 










30 


Ser 


His 


Met 


Pro 


Pro 


Ser 


Trp 




40 










45 


Trp Arg 


Gin 


Pro 


Leu 


Gin 


Arg 




55 










60 


Leu 


Tyr 


Leu 


Leu 


Leu 


Ala 


Leu 




70 










75 


Thr 


Gly 


Ser 


His 


Leu 


Leu 


Ser 




85 










90 


Val 


Trp 


Arg 


His 


Leu 


Leu 


Pro 




100 










105 


Ala 


Leu 


Pro 


Ala 


Leu 


Leu 


Phe 




115 










120 


Ser 


Thr 


Leu 


Leu 


Ser 


Leu 


Val 




130 










135 


Pro 


Gly Asp 


Thr 


Gin 


Asp 


Leu 




145 










150 



<210> 21 
<211> 308 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> mi sc__f eature 

<223> Incyte ID No: 7500557CD1 

<400> 21 

Met Pro Ala Arg Ser Arg His Arg Pro Arg Leu His Ser Gly Ser 
15 10 15 

Pro Pro Arg Ala Pro Pro Pro Pro Leu Glu Ala Leu His Ser Gly 

20 25 30 

Glu Ala Gly Arg Ala Pro Asp Ser Asp Gly Gly Ser Asp Ala Asp 

35 40 45 

Ser Glu Val Gly Pro Gly Ser Pro Thr Arg Thr Ala Glu Ala Ala 

50 55 60 

Glu Glu Glu Met Ala Gly Pro Asn Gin Leu Cys He Arg Arg Trp 



32/54 



BNSDOCID: <WO 0302722BA2J„> 



k 



WO 03/027228 



PCT/US02/22833 









bo 








Thr 


Thr 


Lys His 


Val 

o n 
oU 


Ala 


Val 


Trp 


Glu 


Tyr 


Val Asp 


He 


Leu 


Cys 


Asn 


Thr 


Leu 


Leu Thr 


Leu 

111) 


Thr 


Glu 


Tyr 


Glu 


He 


Lys Val 


Leu 

IOC 

125 


Gly 


Asp 


He 


Arg 


Lys 


Leu Gin 


Lys 

i a a 
140 


He 


His 


He 


Tyr 


Asn 


Ser Asp 


Ser 

1 C C 

155 


Pro 


Met 


Gly 


Ala 


Leu 


Gin Ser 


Thr 
170 


Asp 


Trp 


Leu 


Asp 


Cys 


Asp Gly 


Pro 
185 


He 


Thr 


Asp 


Tyr 


Met 


Asn Gly 


Lys 

200 


Asn 


Lys 


His 


Glu 


Tyr 


Trp Lys 


Thr 
215 


He 


Leu 


Ser 


Phe 


Gly 


Phe Thr 


Ser 
230 


Phe 


He 


Met 


Pro 


Asp 


Met Gin 


Thr 
245 


Tyr 


Pro 


Pro 


Ser 


Val 


Pro Arg 


He 
2 60 


Pro 


Trp 


Ala 


Gly 


Met 


He Leu 


Cys 
275 


Tyr 


He 


Trp 


Lys 


His 


Arg Tyr 


Met 
290 


Ala 


Val 


Tyr 


Leu 


Pro 


Phe Gly 


Val 
3D5 


Ala 


Leu 


Val 



<210> 22 

<211> 431 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 6978182CD1 
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<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc^feature 

<223> Incyte ID No: 1985321CD1 

<400> 23 
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<210> 24 

<211> 1748 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 

<223> Incyte ID No: 5771933CB1 



<400> 24 

acaatggtgt tcgcattttg gaaggtcttt 
agtgtggtgc aagtgaccat cccagacggt 
actctcatct gcatctacac caccactgtg 
tctttcttcc ataagaagga gatggagcca 
ggtatggagg aaaaggcagt cagtcagtgt 
ggaagatgta gctggacctc tgagatttac 
gggcaattta aagatcgaat tacagggtcc 
tcgcatatgc agccagcaga cagtggaatt 
tttctcggcc aaaaccaagg catcctcaac 
ctttgtagcg ttcaaggaag accagaaact 
gcgcttggaa caccttcccc tgtgtactac 
ccagtgaaag aaaacttcaa cccaaccacc 
tttgaacaag gttattacca gtgtactgcc 
atcgatctca cttcttcaca tccagaagtt 
ctggtaggtg ccgccatcat catctctgtt 
aaggcaaaag aaagaaattc taagaccatc 
ccaaggggag aaggcgaagc aatgccaaga 
ccatcttcca ttcatgagac tggccctgat 
cctactcagg agcctgcccc agagcctgcc 
cttgacatcg agctggagct ggagccagaa 
ccagagccag agtcagagcc tggggttgta 
gtggttaagg cataggctgg tggcctaagt 
gccatttgga attcaaataa cctaaccaac 
ttcttctaac aaggtgctca ttcctactat 
ctaaatcagc aagggttcct gtattaccaa 
aagcataaca aatgacaggg caagtgattt 
gtgttgttat ttcagaaaat attatttctc 
gacggagtct tgctccgtcg cgcaggctgt 
agcctccgct ccctgggttc aggagaatcg 
gccgagat 



ctgatcctaa gctgccttgc aggtcaggtt 60 
ttcgtgaacg tgactgttgg atctaatgtc 120 
gcctcccgag aacagctttc catccagtgg 180 
atttctcaca gctcgtgcct cagtactgag 240 
ctaaaaatga cgcacgcaag agacgctcgg 300 
ttttctcaag gtggacaagc tgtagccatc 360 
aacgatccag gtaatgcatc tatcactatc 420 
tacatctgcg atgttaacaa ccccccagac 480 
gtcagtgtgt tagtgaaacc ttctaagccc 540 
ggccacacta tttccctttc ctgtctctct 600 
tggcataaac ttgagggaag agacatcgtg 660 
gggattttgg tcattggaaa tctgacaaat 720 
atcaacagac ttggcaatag ttcctgcgaa 780 
ggaatcattg ttggggcctt gattggtagc 840 
gtgtgcttcg caaggaataa ggcaaaagca 900 
gcggaacttg agccaatgac aaagataaac 960 
gaagacgcta cccaactaga agtaactcta 1020 
accatccaag aaccagacta tgagccaaag 1080 
ccaggatcag agcctatggc agtgcctgac 1140 
acgcagtcgg aattggagcc agagccagag 1200 
gttgagccct taagtgaaga tgaaaaggga 1260 
acagcattaa tcattaagga acccattact 1320 
ctccacctcc tccttccatt ttgaccaacc 13 80 
gaatccagaa taaacacgcc aagataacag 1440 
tatagaatac taacaatttt actaacacgt 1500 
ctaacttagt tgagttttgc aacagtacct 1560 
tctttttaac tactcttttt ttttatttta 1620 
gatcgtagtg gtgcgatctc ggctcactgc 1680 
cttgaaccca ggaggtggag gttgcagtga 1740 

1748 



<210> 25 

<211> 4028 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> mis cofeature 

<223> Incyte ID No: 70475510CB1 



<400> 25 

atgcctcctg tgtatgcctc tgagtatgtc 
gagcaactct atgctgactt tccagaactt 
gactcggcca cctgctttgg ggagctgcag 
aaccagtaca gccccgatga ctccgagctc 
ctggcagagc tcaccaagac cctggatgac 
ttcccagccc tggatggtgg agacgctcta 
tctgcacccc ccagccctgc cccggagaag 
ctctcactgg cggacagcac ccaagacaag 
agttgtacag aactacataa gcacctcacc 
ctgcagccac catgcctcca gagtccccgg 



ttgccactcc agggtggagg gtccggggag 60 
gacctctccc agctggatgc cagcgacttt 120 
tggtgcccag agaactcaga gactgaaccc 180 
ttccagattg acagtgagaa tgaggccctc 240 
atccctgaag atgacgtggg tctggctgcc 3 00 
tcatgcacct cagcttcgcc tgccccctca 360 
ccctcggccc cagcccctga ggtggacgag 420 
aaggctccca tgatgcagtc tcagagccga 480 
tcggcacagt gctgcctgca ggatcggggt 540 
ctccctgcca aggaggacaa ggagccgggt 600 
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gaggactgcc cgagccccca gccagctcca 
agggcagacc ccggtgcccc ggtttcccag 
cgctacatgc acacctactg cctcccccag 
ctccccaagg cctgcagcaa cccctcccag 
cactccaaag cctcctgggc tgagttctcc 
ctctgtgatg tcagcaaacc ctaccgtctg 
cggtcaaggc ccaggccccc caaagacagt 
gaggaggtaa ggatcgcagc ttcacccaag 
ctgcggctgg aggtgaaaag ggaggtccgc 
gaagacgagg aagaagagga ggaggaagag 
ggcaggaaaa ggccaggccg aggcctgcca 
tctgtgtgcc ccgtgcggcg ttctcggaga 
tttgcagatg agccgctggt cccctcggag 
gctcccaagg cctacgacgt agagcgggag 
caagaccagc agctcctacg gggaccccag 
gggtgtgggg acatggatga ggaccccagc 
aggtgcctca tgctggcctt gtcacaaagc 
cagaccttga cagtggagct ctgtggcaca 
tacaagccca cagaggagga tcccttcaaa 
atagctctca gcctcccctc ccctgagggc 
cacaagctgc caaagaagca cccagagcga 
acagcccagc cagcctccca ggctggccag 
catgactact gccaggfcgct ccgaccagaa 
tgggagccgt ctggggttca ccttgaggac 
gcacaggccc ctggcaggga ggaagacaga 
agcacgctgc tgagagacca tgagatccgt 
gagaccgccc tggaggagga agacctggcc 
tttgaagaca gcagcagcag cagcggcgag 
gaaggggagg aggaggagga ggacgatgaa 
tctgaccact gcccctacca gagcccacca 
agccgctcaa gctctggctc ttcaccctgc 
ttcagatgtg agagcagagg gccgtgttca 
aagcggcggg aaaaggccat tggggaaggc 
gacatgagct cccgagagct gaagaggcgc 
gaggtgctga caagaaatag gagaggcgag 
gagcacgcgg ccctctcttt gacaaagggc 
ttccagctga gctacggagg gctccggcac 
tccaattcag aagaggccct tcctgcgtca 
gacagcttac tgaaagaggc ccagcagagc 
aatacctcaa tacctcagac aaggcccttc 
tatatgagga gagcgagcga gcgtgagaga 
cctttaaaaa aaaaaaaaat caatgtttac 
tccatggtgt tgacgttcca ctgccacatt 
gtgcacctcg aagtgccggg tccgtcaccc 
tcgtagactt gcagctgtgt tcaccataac 
ttgttacttg tgaatagaat caggactata 
atccttaaaa taatgtattt atggctcaga 
cttgattttt taactatgca ctgtcatgag 
gccagafctgc cctggaggtg ctgggtggcc 
gccgtttccg ggccgtatct gccaagccct 
aattatagga gcccccatct tgtgcccagc 
tactcagact cttgagtacc ttgtaaggga 
tttccagggg gaggctggag tcctcaagag 
gaggaggaaa gagggtgacc agaccgggct 
ccggtccgac gagagggact cgctactggc 
tgcccccaac gggatctgcc ggcgttggga 
tataaccggg aagggagaca tgcgccacac 
ggcgacac 

<210> 26 

<211> 3320 

<212> DNA 

<213> Homo sapiens 



gcctctcccc gggactccct agctctgggc 660 
gaagacatgc aggcgatggt gcaactcata 720 
aggaagctgc ccccacagac ccctgagcca 780 
caggtcagat cccggccctg gtcccggcac 840 
attctgaggg aacttctggc tcaagacgtg 900 
gccacgcctg tttatgcctc cctcacacct 9 60 
caggcctccc ctggtcgccc gtcctcggtg 1020 
agcaccgggc ccagaccaag cctgcgccca 1080 
cggcctgcca gactgcagca gcaggaggag 1140 
gaagaagaaa aagaggagga ggaggagtgg 1200 
tggacgaagc tggggaggaa gctggagagc 1260 
ctgaaccctg agctgggccc ctggctgaca 1320 
ccccaaggtg ctctgccctc actgtgcctg 1380 
ctgggcagcc ccacggacga ggacagtggc 1440 
atccctgccc tggagagccc ctgtgagagt 1500 
tgcccgcagc tccctcccag agactctccc 1560 
gacccaactt ttggcaagaa gagctttgag 1620 
gcaggactca ccccacccac cacaccaccg 1680 
ccagacatca agcatagtct aggcaaagaa 1740 
ctctcactca aggccacccc aggggctgcc 1800 
agtgagctcc tgtcccacct gcgacatgcc 1860 
aagcgtccct tctcctgttc ctttggagac 1920 
ggcgtcctgc aaaggaaggt gctgaggtcc 1980 
tggccccagc agggtgcccc ttgggctgag 2040 
agctgtgatg ctggcgcccc acccaaggac 2100 
gccagcctca ccaaacactt tgggctgctg 2160 
tcctgcaaga gccctgagta tgacactgtc 2220 
agcagcttcc tcccagagga ggaagaggaa 2280 
gaagaggact caggggtcag ccccacttgc 2340 
agcaaggcca accggcagct ctgttcccgc 2400 
cactcctggt caccagccac tcgaaggaac 2460 
gacagaacgc caagcatccg gcacgccagg 2520 
cgcgtggtgt acattcaaaa tctctccagc 2580 
tttgaagtgt ttggtgagat tgaggagtgc 2640 
aagtacggct tcatcaccta ccggtgttct 2700 
gctgccctga ggaagcgcaa cgagccctcc 2760 
ttctgctggc ccagatacac tgactacgat 2820 
gggaaaagca agtatgaagc catggatttt 2880 
ctgcattgat aacagcctta accctcgagg 2940 
caatatgttt acgttttcaa agaaatcaag 3 000 
acacccgtga gagagacttg aaactgctgt 3060 
attgaacaaa gctgcttctg tctgtgagtt 3120 
agtgtcctcg cttccaacgg gttgtcccgg 3180 
atcgcccctt ccttcccgac tgacttcctc 3240 
atttcttgtc tgtagtgtgt gatgatgaaa 33 00 
aacttcattt ttaattgaaa aaaaaagtat 33 60 
tgtactgtgc ctgggattat gtattgcttc 3420 
gtgttgccac tgagctgccc tgctcccctt 3480 
gctaggctgg tctgcaggaa agcgcggcct 3540 
gccttgtctc ttactgagca agttggctca 3600 
tcatgctcca agtgtgtgtc tatccattgt 3660 
aggcggggca aaggctgcat caattcctgt 3720 
ggcgaaatga ctgtggaggt ccggtaca'gt 3780 
cggtctggcc gggttccgat aggggtaagc 3840 
cggctaagcc aggccatagg ggaccaaggg 3900 
cccacataca cagcaggcgg acaaggcgaa 3960 
agcacgaaga ggcgagagca accaacatgc 4020 

4028 
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<220> 

<221> misc_feature 

<223> Incyte ID No: 5663 61CB1 

<400> 26 

ccgcccagcc gctcgcaggc gccgcacgga 
agctgtgagt acccaggaag ctgcaccgtg 
ccacctgtct gtccagccac ccttccacag 
gagcaaggag aagacaagaa catgctctaa 
gggcaaactc agactcgaag ccctcccgcc 
atggcgggag cgtgtcctct gtgtccagca 
tctccatcac catcccgcca cccgagaaag 
tgctgcctga gaggaagaac ccagcctact 
gccgatggca ggagagttca gagaagcgcc 
agagcatccg caagggcgca gcccagtggt 
ggcagcagtg gcagcgccgc agcctgcacc 
cctcgtgcca gcgtgacctg gagctcccca 
agtccccaaa gccctgcaag atgcccaaga 
tccgccaccc ggaggagatg gacaggcccc 
tcctgtccct cacctccttc accagtgtcc 
agagaatgtc tgtggcccac atgagcttgc 
cggtgctgga tgccaccgga cagcggtgcc 
gcttcctgga ggaggatgtg gtcgatgggg 
aggaagaaat gagctccatg cctgatgatg 
acttccgagg gatcccacac tcagcctccc 
tgaaggagta tggccgagcc ccagtccccg 
aggtgaagca ctttgccttt gatcggaaga 
actggctgaa ccgcagctac cgccgcagca 
gcttcgacag ccaccggccc tacttcacct 
cgctgctggt gatttgcacg tatggcatcg 
cccagctggt gctgcggaac aaaggtgtgt 
acttctgggt tggccccagc tcgattgacc 
gcatccggaa ggacgggcag atcgagcagc 
actcaggctg ctgtgtccag aatgaccact 
gctcggagac tttggccact tttgtcaagt 
agtctgatct gggccagaag cggacttcgg 
gcgaggagcc agcctccagc ggtgcccaca 
tctgcacaga gcaggccagg agcaaccaca 
agggccgccc ctgctgcatc ggcaccaagg 
gtgagttcat gcacggctat ttccatgagg 
tggacaaggt gtgtgggctg ctgcccttcc 
ggctctggct gtctctcttc ctacatgctg 
ttcaaatgac catcctgagg gacctggaga 
tcttcatcct cagtggcatc acaggcaacc 
cagaggtggg cccggccggc tcacagttcg 
tccagagctg gccgctgctg gagaggccct 
tgctcttcct gttcatctgt ggcctcctgc 
gcttcctcag tggcctgctg ctggccttcg 
gcgacaagta ccgcaagcgg gcactcatcc 
tcgccgccct cgtgctgtgg ctgtacatct 
tcacctgctt ccccttcacc agccgcttct 
actgaccgct gggccacacg gctgcccctc 
ggctgccctc tgcagagcgc tctctgtgtg 
gggctctgga cctgggtgcc cccctgccag 
taaggcgggg tttttctggg gcgtgaggcc 
ccaaggcacc tgcctctctg agtcttgggt 
gaccatctcc tggggcaggg tccttttctt 
ccttctcccc cactactact ggagcgtgcc 
gcccccaggg ctgggtgccc accatgcccc 
gagcccatcc ataaggctct cagatgggac 
gggcagagaa caagggggga 

<210> 27 



gttgcgtccc ggggacttgg ggccgcaggg 60 
tggcctggag ctgtctatct gtccttccag 120 
actgaggctt gacaccggag catctgtaca 180 
agcccttcac agcaagaccc aggaagccgc 240 
tcctgcccac aatggcctct gctgacaaga 300 
gccgcctgca gagccggaag ccacccaacc 360 
agacccaggc ccctggcgag caggacagca 420 
tgaagagcgt cagcctccag gagccacgca 480 
ctggcttccg ccgccaggcc tcactgtccc 540 
ttggagtcag cggcgactgg gaggggcagc 600 
actgcagcat gcgctacggc cgcctgaagg 660 
gccaggaggc accgtccttc cagggcactg 720 
ttgtggatcc gctggcccgg ggccgggcct 780 
acgccctgca cccaccgctg acccccggag 840 
gttctggcta ctcccacctg ccacgccgca 900 
aagctgccgc tgccctcctc aaggggcgct 960 
gggtggtcaa gcgcagcttt gccttcccga 1020 
cagacacgtt tgactcctcc ttttttagta 1080 
tctttgagtc ccccccactc tctgccagct 1140 
ctgtctcccc cgatggggtg caaatccctc 1200 
ggccccggcg cggcaagcgc atcgcctcca 1260 
agcggcacta cggcctcggc gtggtgggca 1320 
tcagcagcac tgtgcagcgg cagctggaga 1380 
actggctgac cttcgtccat gtcatcatca 1440 
cacccgtggg ctttgcccag cacgtcacca 1500 
acgagagcgt gaagtacatc cagcaggaga 1560 
tgatccacct gggggccaag ttctcaccct 1620 
tggtgctgcg cgagcgagac ctggagcggg 1680 
ccggatgcat ccagacccag cggaaggact 1740 
ggcaggatga cactgggccc cccatggaca 1800 
gggctgtctg ccaccaggac cccaggacct 1860 
tctggcccga tgacatcact aagtggccga 1920 
caggcttcct gcacatggac tgcgagatca 1980 
gcagctgtga gatcaccacc cgggaatact 2040 
aagcaacact ctgctcccag gtgcactgct 2100 
tcaaccctga ggtcccagat cagttctaca 2160 
gcgtggtgca ctgcctcgtg tctgtggtct 2220 
agctggccgg ctggcaccgt atcgccatca 2280 
tcgccagtgc catctttctc ccataccggg 2340 
gcctcctcgc ctgcctcttc gtggagctct 2400 
ggaaggcctt cctcaacctc tcggccatcg 2460 
cctggatcga caacatcgcc cacatcttcg 2520 
ccttcctgcc ctacatcacc ttcggcacca 2580 
tggtgtcact gctggccttt gccggcctct 2640 
accccattaa ctggccctgg atcgagcacc 2700 
gcgagaagta tgagctggac caggtgctgc 2760 
agccctgctg gaacagggtc tgcctgcgag 2820 
ccagagagcc agagacccaa gacagggccc 2880 
gcgaggctga ctccgcgtga gatggttggt 2940 
tgtgagatcc tgacccaagc tcaggcacac 3000 
ctcagttcct aatatcccgc tccttgctga 3060 
cccaggtcct cagcgctgcc tctgctggtg 3120 
cttgctgggg acgtggctgt gccctcagtt 3180 
ttcctctttc tcctcctacc tctgccctgt 3240 
attgtgggaa aggctttggc catggtctgg 3300 

3320 
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<211> 2914 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 

<223> Incyte ID No: 71969340CB1 

<400> 27 

ctccctcccc gcgcttacgt cgcgcggcca tgcggtttgg acaggacacc cctgagagtg 60 
caggcacctc cccctcccgc ccctccatcc ctctgggggc tggcgcctgg ccccccacct 120 
ggtccccctg ggcaggctga attggggctc cctgcagggc ggtcccgatg gccgggcgtg 180 
ggtggggcgc gctgtgggtg tgcgtggcgg ccgccaccct gctgcacgct ggcggcctgg 240 
cccgcgcaga ctgctggctg atcgagggcg acaagggctt cgtgtggctg gccatctgca 3 00 
gccagaacca acccccctac gaggccatcc cacagcagat caacagcacc atcgtggacc 3 60 
tgcggctcaa cgagaaccgt atccgcagcg tgcagtacgc ctcgctcagc cgctttggca 420 
acctcacgfca cctcaacctc accaagaacg agatcggcta catcgaggac ggcgccttct 480 
cgggccagtt caacctgcag gtgctgcagc tgggctacaa ccggctgcgc aacctcacgg 540 
agggcatgct gcgcggcctg ggcaagctgg agtacctgta cctgcaggcc aacctcatcg 600 
aggtggtcat ggccagcagc ttctgggagt gtcccaacat cgtcaacatc gacctgtcca 66 0 
tgaaccgcat ccagcagctc aacagcggca ccttcgccgg cctggccaag ctgtcggtgt 72 0 
gcgagctcta cagcaacccc ttctactgct cctgcgagct gctgggcttc ctgcgctggc 7 80 
tggccgcctt caccaacgcc acacagacgt acgaccgcat gcagtgcgag tcgccgcccg 840 
tctactccgg ctactacctc ctgggccagg gccgccgcgg ccaccgcagc atcctcagca 900 
aactgcagtc agtctgcacc gaggactcgt acgcggctga ggtggtcggg cccccacgtc 960 
cagcatccgg gcgctcacag ccgggccgct ccccgccgcc cccgcctccg ccggagccca 1020 
gtgacatgcc ctgtgccgat gatgagtgct tctccgggga cggcaccacg ccactggtgg 1080 
ccctgcccac gctggccacg caggccgagg cccgccccct catcaaggtc aagcagctca 1140 
ctcagaactc ggccaccatc accgtccagc tgcccagccc gttccaccgg atgtacaccc 1200 
tggagcattt caacaacagc aaggcctcca ccgtgtccag gctgaccaag gcccaggagg 1260 
agatccgtct gaccaacctg ttcacgctca ccaactacac ctactgcgtg gtgtccacca 1320 
gcgccgggct gcgccacaac cacacctgcc tcaccatctg cttgccccgg ctgcccagcc 13 80 
cgcctggtcc ggtgcccagc ccctccacgg ccacccacta catcatgacc atcctgggct 1440 
gcctcttcgg catggtgctg gtgctgggcg ccgtctacta ctgcctgcgc aggcggcggc 1500 
gccaggagga gaagcacaag aaggccgcct cggcagccgc agctggcagc ctcaagaaga 1560 
ccatcatcga gctcaagtac gggccagagc tggaggcgcc cggcctggcc ccgctgtccc 1620 
agggcccgct gctgggcccc gaggccgtga cgcgcatccc ttacctgcct gcggccggcg 1680 
aggt^gagca gtacaagctg gtggagagcg cggacacccc caaggccagc aagggcagct 1740 
acatggaggt tcgaaccggg gaccctccgg aacgcaggga ctgtgagctg ggccggccgg 1800 
gccccgacag ccagagttcg gtggccgaga tctccaccat cgccaaggag gtggacaagg 1860 
tcaaccagat catcaacaac tgcatcgacg cgctcaagtc cgagtccacc tccttccagg 1920 
gcgtcaagtc ggggcccgtg tccgtcgcgg agccgccgct ggtgctgctg tccgagccgc 1980 
tggccgccaa gcacggcttc ctggcgcccg ggtacaagga cgccttcggc cacagcctgc 2040 
agcggcacca cagcgtggag gccgccgggc cccctcgtgc cagcacctcg tccagcggct 2100 
ccgtgcgcag cccccgcgcc ttccgagccg aggccgtcgg ggtgcacaag gccgcggccg 2160 
ccgaggccaa gtacatcgag aagggctccc ccgcggccga cgccatcctc actgtgacac 2220 
ccgcggccgc cgtgctgcgg gccgaggccg agaagggtcg ccagtacggc gagcaccggc 2280 
actcgtaccc cggctcccac ccggccgagc cacctgcgcc ccccgggcca ccgccgccgc 2340 
ctccgcacga gggcctgggg cgcaaggcgt ccatcctgga gccactcacc cggccgcggc 2400 
cccgcgacct cgcctactcg cagctgtccc cgcagtacca cagcctgagc tactcctcca 2460 
gccccgagta cacctgccgg gcctcccaga gcatctggga gcgcttcaga ctgagccgcc 2520 
ggcggcacaa ggaggaagag gagttcatgg ccgcgggcca tgccctgcgc aagaaggttc 2580 
agttcgccaa agacgaggat ctgcacgaca tcctggacta ctggaagggc gtgtcggccc 2640 
agcacaagtc ctgagccccc caagaccggc gatgcccact ggaccaaaag gatgcaggat 2700 
ccacccagag actcagcacc aaacccaaca cacgcacgcc accacagcaa ctgtgacagc 27 60 
ggggggccct gcagaggcga ggggggagcg agtggggaca gacaaggggg acacgtcccg 2820 
agctcctgtg gccggtcctg ggatgcgctt gtcgccccgg gtggcacgtg tccacacaca 2880 
cacacagaca cacacacaca cacacacaca cgcg 2914 

<210> 28 
<211> 3990 
<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc_f eature 

<223> Incyte ID No: 6772808CB1 

<220> 

<221> unsure 

<222> 3805, 3816, 3819, 3844-3845 
<223> a, t, c, g, or other 

<400> 28 

cacctgcccg gcgccgcctc cgcccgcccc caccgcggcg caacttggat ggagttgggg 60 
tcctgagcgc cggcccccca cagccgccag cgcagagctc gtgccgccac cttcgttctg 120 
ggacccctct ctccgctgct cttcgctccc gcgatgggaa aagttggcgc cggcggcggc 180 
tcccaagccc ggctgagcgc gctcctcgcc ggcgcggggc tcttgatcct ctgcgccccg 240 
ggcgtctgcg gcggcggctc ctgctgcccc tcgccgcacc ccagctcggc tccacgctcg 300 
gcctcgaccc ctaggggctt ttcccaccag gggcggccag gcagggctcc tgccacgccc 360 
ctgcccctcg tagtgcgtcc cctgttctca gtggcccccg gggaccgagc gctatccctg 420 
gagcgggctc ggggcactgg ggcatccatg gcggttgctg. cacgctccgg ccggaggaga 480 
cggagcggag cggatcagga gaaggcagaa cggggagagg gcgcgagtcg gagcccccgg 540 
ggagtgctaa gagatggagg gcagcaggag cctgggactc gggagcggga cccggacaaa 600 
gccacccgct tccggatgga ggagctgaga ctgaccagca ccacgtttgc gctgacggga 660 
gactcagcac acaaccaagc catggtccac tggtctggcc acaacagcag cgtgattctc 720 
attttgacaa agctctatga ctataacctg gggagcatca cagagagctc gctttggagg 780 
tcaaccgatt atggaacaac ctatgagaag ctgaatgata aagttggttt gaaaaccatt 840 
ttgagctatc tctatgtgtg tcctaccaac aagcgtaaga taatgttact cacagacccg 900 
gagattgaga gcagtttatt gatcagctca gatgaagggg caacttatca aaagtaccgg 960 
ctgaacttct acattcaaag cttgcttttt caccccaaac aagaagactg gattctggca 102 0 
tacagtcaag accaaaagtt atacagctct gctgaatttg ggagaagatg gcagcttatc 1080 
caagaagggg ttgtaccaaa caggttctac tggtctgtga tggggtcaaa taaagaacca 1140 
gaccttgtgc atcttgaggc cagaactgtg gatggtcatt cacattatct aacttgccga 1200 
atgcagaact gtacagaggc caacaggaat cagccttttc caggctacat tgacccagac 126 0 
tctttgattg ttcaggatca ttatgtgttt gttcagctga catcaggagg gcggccacat 1320 
tactacgtgt cctaccgaag gaatgcattt gcccaaatga agcttccgaa atatgctttg 1380 
cccaaggaca tgcatgttat cagcaccgat gagaatcagg tgttcgcagc ggtccaagaa 1440 
tggaaccaga atgacacgta caacctctac atctcagaca cacgtggtgt ctacttcacc 1500 
ctggccttgg agaatgtcca gagcagcaga ggccctgagg gcaacatcat gatcgacctc 1560 
tatgaggtag cagggataaa gggaatgttc ttggctaaca agaagattga caaccaagtg 1620 
aagactttca tcacatataa caaaggcaga gactggcgtt tgctgcaggc gccggacacg 1680 
gatctaaggg gggaccccgt gcactgcttg ctgccctatt gctcactaca ccttcacctg 1740 
aaggtctctg agaatcccta cacatcaggg atcattgcca gcaaagacac agctccaagc 1800 
atcatagtgg catcaggtaa tataggttct gaattgtcag acactgacat cagcatgttt 1860 
gtctcttcag atgcagggaa cacctggaga cagatctttg aagaagagca cagtgttttg 192 0 
tacctggatc aaggtggagt cctggttgct atgaaacaca catctctccc aattcgacat 1980 
ctttggttga gttttgatga agggagatct tggagcaaat acagtttcac atctattcca 2040 
ctttttgtgg atggggttct gggtgagcct ggagaagaga ctctcatcat gacagtgttt 2100 
ggacacttca gccaccgctc tgaatggcag ctggtcaaag tagattacaa gtccattttt 2160 
gatagacggt gtgccgaaga ggactacaga ccttggcagc tgcacagcca gggggaagca 2220 
tgtatcatgg gagcaaaaag gatatataag aagcgaaaat cagagcggaa gtgtatgcaa 2280 
ggaaaatatg caggagctat ggaatctgaa ccctgtgtct gcactgaggc tgattttgat 2340 
tgcgactatg gttatgagcg acacagcaat ggccagtgcc tgccggcatt ttggttcaat 2400 
ccatcctctc tgtcaaagga ttgcagcttg ggacagagtt acctcaatag tactgggtac 2460 
aggaaggtgg tttccaataa ttgcactgat ggcgtaaggg aacagtacac tgccaaaccg 2520 
cagaagtgcc cagggaaagc cccgcggggg ctgcggatag tcacggctga tggaaagctg 2580 
acagcggaac aaggacacaa cgtcactctc atggtgcaat tagaagaggg tgatgttcag 2640 
cggacgctca tccaagtgga ctttggcgat ggtatcgcgg tgtcttacgt caatctcagc 2700 
tccatggaag atgggatcaa acacgcctat cagaacgtgg gcattttccg tgtgaccgtg 2760 
caggtggaca acagtctggg ttctgacagc gccgtcctgt acttacatgt aacttgtccc 2820 
ttggagcacg tgcacctgtc tcttcccttt gtcaccacaa agaacaaaga ggtcaatgcg 2880 
acggcagtgc tgtggcccag ccaagtgggc accctcactt acgtgtggtg gtacggaaac 2940 
aacacggagc ctttgatcac cttggaggga agcatatcct tcagatttac ttcagaagga 3000 
atgaatacca tcacagtgca ggtctcagct gggaatgcca tcctacaaga cacaaagacc 3060 
atcgcagtat atgaggaatt ccggtctctt cgcttgtcct tttctccaaa cctggatgac 3120 
tacaacccgg acatccctga gtggaggagg gacatcggtc gagtcatcaa aaaatccctg 3180 
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gtggaagcca caggggttcc aggccagcac atcctggtgg cggtgctccc tggcttaccc 3240 

accactgctg aactctttgt cctaccctat caggatccag ctggagaaaa caaaaggtca 3 3 00 

actgatgacc tggagcagat atcagaattg ctgatccaca cgctcaacca aaactcagta 3360 

cacttcgagc tgaagccagg agtccgagtc cttgtccatg ctgctcactt aacagcggcc 3420 

cccctggtgg acctcactcc aacccacagt ggatctgcca tgctgatgct gctctcagtg 3 480 

gtgtttgtgg ggctggcagt gttcgtcatc tacaagttta aaaggagagt agctttaccc 3 540 

tcccctccct ccccttctac tcaacctggt gactcatctc tccgattgca aagagcaaga 3 600 

cacgccactc cgccttcaac gccaaagcgg ggatctgctg gggcacagta tgcaatttaa 3 660 

ggaaaacccc caaaggctac aggcgacctg ctgatcagga aagaatttcg ctcttgtcaa 3 720 

gtacatcatc cttcatgacc actaactttg tgtttttttt tctttccttt gttggttcct 3780 

gtttccctaa ttttggccag cgaangtact ttccantcna gttgctggag aatcacaagc 3 840 

acannaaaga aatccctacc ttatgtaaac tgctttgaca ctggcaggac gcccagtaca 3 9 00 

caaaaacaaa aacaaaaaca aaacaaaaca taaaatataa acaatcaaaa tccaaacaaa 3 9 60 

caaacaaaca ctcactgcat cgggactttt 3990 



<210> 29 

<211> 1198 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> mis cofeature 

<223> Incyte ID No: 60137669CB1 

<400> 29 

gcggcgatgg cccagcccgg ggaccctgcg 
gctgcgcgcc ctgaaggagg agctgcagtg 
ccggggatac cctcctgcac tgcgccgcgc 
tggccgaggc ctggggcatg gacafccgagg 
acgaggcggc ctccatgggc caccgagact 
cggtcgactg cctgaagaag gccgactgga 
acctgggggt gatccaggag ctggtggaac 
atggctggaa cagtttccac attgccagtc 
tgctcactgt ttgcccaggt gcctggaaga 
atactgcagc aatgcatggc catttggagg 
atgaaccaga ctacagagac aactgtggcg 
gtcacatcga cgtcgctagg ctgctcctcg 
acagcctggg tgcccaggct ctgcacaggg 
gattcttggt ctctgaactt ggcgtcgatg 
cagcacttca ttatgcagct aaggaaggac 
tgggagctga catcaattct aaagatgaaa 
caggtcagca cttggcctgt gccaagtttc 
acatcacggg caccctggct cagcagctcc 
gccatagcgc aatgacataa ggatgtttcc 
caaaaaaaaa aaaaaaaaac tctttgtcgg 

<210> 30 

<211> 1297 

<212> DNA 

<213> Homo sapiens 



gcgcctctgc aggctggtgc aggagggccg 6 0 
ctggccggtg gtgctgccct ggtggcctgg 120 
gccacgggca tcgggacgtg ctggcctatc 180 
ccaccaaccg agactacaag cggcctctgc 240 
gcgtgcgcta cctgctgggc cggggggcag 3 00 
ctcctctgat gatggcctgc acaaggaaga 3 60 
atggcgccaa tccactcctg aagaacaaag 42 0 
gagaaggcga ccctctgatc ctccagtacc 4 80 
cagagagcaa aattagaagg actcctctgc 540 
cagtcaaggt gcttcttaag aggtgccaat 6 00 
•tcaccgcctt gatggacgca atccagtgtg 6 60 
atgaacatgg ggcttgcctt tcagcagaag 720 
cagctgtcac agggcaggac gaagccatcc 7 80 
tagatgtgag agccacatca acccacctca 840 
atacaagtac aattcagact ctcttatcct 9 00 
aaaatcgatc agccctgcat ctggcctgtg 9 60 
tcctgcagtc gggactgaag gattctgaag 1020 
caaggagagc agatgtcctt cggggctctg 1080 
aagaggaggc aataaagtgc atggtaattc 1140 
gtgcggaaaa agcaggtatt gaattggc 1198 



<220> 

<221> misc__feature 

<223> Incyte ID No: 1987928CB1 

<400> 30 

gctctgcaag tggtgacccc gacgtgatcg 
catcaatttt cggggaatcc cgcctttgtt 
ctcccgccag caatggagtg tttgttgtca 
cacctccggc cattctgccc acatccatgt 
agccaccgct gggggcacag acaccaaggg 
agacattcct gacaggagag cccaaagttt 
tccacctagg ctttggcagc gtgctgctca 



ccttgaagtt acgcttgaag gaggaaaact 60 
tcccaggctc tctgagcacg atgtctgcag 120 
tcccgccaaa caacgccagt ggcctctgcc 180 
gccaacctcc agggattatg cagtttgagg 240 
ccacacagcc acctgacttg cggcccgtgg 3 00 
tggggacggt gcagatcctc atcggcctca 3 60 
tggttcgccg cggccacgtg ggcatcttct 420 
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tcatcgaggg cggcgtcccc ttctggggag gagcctgctt catcatctcc ggatccctct 480 
cagtggcagc cgagaagaac cacaccagtt gcctggtgag gagcagcctg ggcaccaaca 540 
tcctcagcgt catggcggcc tttgctggga cagccattct gctcatggat tttggtgtta 600 
ccaaccggga tgtggacagg ggctatctgg ccgtgcttac tatcttcact gtcctggagt 660 
tcttcacagc ggtcattgcc atgcacttcg ggtgccaagc catccatgcc caggccagtg 720 
cacctgtgat cttcctgcca aacgccttca gcgcagactt caacatcccc agcccggcag 7 80 
cctctgcgcc ccctgcctat gacaatgtgg catatgccca aggagtcgtc tgagtagcag 840 
atgtggcacc tgcgggtgga gtccagcctt ttccctctgg gcccagcctc tccccacccc 900 
caccttgttc atcaggggcc agccccatcc cagctgccct ccctcaccac atctacacat 960 
actccggcat ctgagtgaag tgtccccagg gacatctctc ccacactttc cgcagtgctt 1020 
tctttctaaa agacaccggg ctgacgtcag gggtgtgtgt ccttcagctc cctgagccct 1080 
gtcacccttc caggacaccc accttgtgca tctaagcatt tctctgctca ttggggaaat 1140 
cctggcctca ttggagactc aggttcgagg cctgccctga ccctcgggcc tcgggaaggt 1200 
cagagagccc ggaatcctcc agaatggaag agtctgactc tggcattcca cagaggtgcc 1260 
gataccaggc caaggcctca cagcagggta gtggcct 1297 

<210> 31 

<211> 2482 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 7268131CB1 

<400> 31 

gatgagcaca cgggagagga gaagagggag acccgccgcc tccctccctc cctagctgac 60 
ttgctccctc ccgggctgcg gctgctgcaa aagccagcag cggcagcggg agctgtccgg 120 
aggccggcgt cgagggtttg ccgctgtctc tgctattcca tcctccccat aggggctctc 180 
tcccctctcc catctcaaga tggcagccag cagctctgag atctctgaga tgaagggggt 240 
tgaggagagt cccaaggttc caggcgaagg gcctggccat tctgaagctg aaactggccc 3 00 
tccccaggtc ctagcagggg taccagacca gccagaggcc ccgcagccag gtccaaacac 3 60 
cactgcggcc cctgtggact cagggcccaa ggctgggctg gctccagaaa ccacagagac 420 
cccggctggg gcctcagaaa cagcccaggc cacagacctc agcttaagcc caggagggga 480 
atcaaaggcc aactgcagcc ccgaagaccc atgccaagaa acagtgtcca aaccagaagt 540 
gagcaaagag gccactgcag accaggggtc caggctggag tctgcagccc cacctgaacc 600 
agccccagag cctgctcccc aaccagaccc ccggccagat tcccagccta cccccaagcc 660 
agcecttcaa ccagagctcc ctacccagga ggaccccacc cctgagattc tgtctgagag 720 
tgtaggggaa aagcaagaga atggggcagt ggtgcccctg caggctggtg atggggaaga 780 
gggcccagcc cctgagcctc actcaccacc ctcaaaaaaa tcccccccag ccaatggggc 840 
ccccccccga gtgctgcagc agctggttga ggaggatcga atgagaaggg cacacagtgg 900 
gcatccagga tctccccgag gtagcctgag ccgccacccc agctcccagc tggcaggtcc 960 
tggggtggag gggggtgaag gcacccagaa acctcgggac tacatcatcc ttgccatcct 1020 
gtcctgcttc tgccccatgt ggcctgtcaa catcgtggcc ttcgcttatg ctgtcatgtc 1080 
ccggaacagc ctgcagcagg gggacgtgga cggggcccag cgtctgggcc gggtagccaa 1140 
gctcttaagc atcgtggcgc tggtgggggg agtcctcatc atcatcgcct cctgcgtcat 1200 
caacttaggc ggtgagtggg ggcttgggac aggcagggga ggaatggaag ggttggcaag 1260 
ggcagcttta ctaacccctg cccctgctct ctcctgtctg tcctccttac ctctcctttg 1320 
tctctccttg tctccccctc cccccgtctg tccttccctc tcctctccca cagtgtataa 1380 
gtgaggggct ctgccccgca tcccaagact tttcttcctg ttgggagctg ccttgggccc 1440 
atccctcccc tggggggagc ccaactgatg gccctggccc ccacccctaa ggaccaaggg 1500 
agcctgagcg gccttgttta cagcttctgt cctgctcctg catcttgcca ggctcctctg 1560 
ccaactgtag gcctgcctca tccctgcact ggttccaacc tccctgcact aatgcctgca 1620 
tcccctccgg cctcttggcc ccctatccct gcacttctgg aaacctccct gcactctgga 1680 
aacctccctg aacacctccc caactctgcg ctctcagcct ccctgcatct ctcctggcct 1740 
ccctgcactt cttccagccc cccaaattct ctggacctcc accctggccg cctcctccca 1800 
actttcattg tcttggcatc tctcaaccct cagtcctctc ttccttccct tctttatcat 1860 
ctcccctttc ctctccacgt cccgccccct tcctcttcct gcctcctcat ctcccttaag 1920 
catcctcttc tccaacctcc cgtcaccgtt tactctgcaa aactgacagc acttagacga 1980 
ggcttggggg cagggagcag tgttgggaga gggctcccca accccaggct cggactgttc 2040 
tctgctggga ccacccaggg tcggacaccc aagggtgcct ggcaggtcgc agagttggca 2100 
agccgggcct cgtatgggga ctcgggtgag ggtggcgagt actggttccg aacgcacgca 2160 
ggggagaagg gagggacgcg gcgctgaccc ttccaggtca gctggagttg acccgcccac 2220 
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ctgggctttt caaccccagt ccgcgagttt 
tcacgtgctt cgtaatgaaa taatccaaaa 
gagggcgggg cgccgcgctc tataattatt 
gcgacagccc gctgaggagg cggggaccga 
ttttttcctt aaaaaaaaaa aa 



ctttcttgaa ggtgtggggg ctagattcat 2280 
aataggacca aagcgcccac tggcaggagc 2340 
ttctaagatg atgggggagg tttgttgcac 2400 
gctacaacgc ggttcggatt tggcgggggt 2460 

2482 



<210> 32 

<211> 2323 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 

<223> Incyte ID No: 7285339CB1 



<400> 32 

gaggggatga gcacacggga gaggagaaga 
ctgacttgct ccctcccggg ctgcggctgc 
tccggaggcc ggcgtcgagg gtttgccgct 
ctctctcccc tctcccatct caagatggca 
ggggttgagg agagtcccaa ggttccaggc 
ggccctcccc aggtcctagc aggggtacca 
aacaccactg cggcccctgt ggactcaggg 
gagaccccgg ctggggcctc agaaacagcc 
ggggaatcaa aggccaactg cagccccgaa 
gaagtgagca aagaggccac tgcagaccag 
gaaccagccc cagagcctgc tccccaacca 
aagccagccc ttcaaccaga gctccctacc 
gagagtgtag gggaaaagca agagaatggg 
gaagagggcc cagcccctga gcctcactca 
ggggcccccc cccgagtgct gcagcagctg 
agtgggcatc caggatctcc ccgaggtagc 
ggtcctgggg tggagggggg tgaaggcacc 
atcctgtcct gcttctgccc catgtggcct 
atgtcccgga acagcctgca gcagggggac 
gccaagctct taagcatcgt ggcgctggtg 
gtcatcaact taggcgtgta taagtgaggg 
ctgttgggag ctgccttggg cccatccctc 
cccccacccc taaggaccaa gggagcctga 
ctgcatcttg ccaggctcct ctgccaactg 
acctccctgc actaatgcct gcatcccctc 
tggaaacctc cctgcactct ggaaacctcc 
cctccctgca tctctcctgg cctccctgca 
tccaccctgg ccgcctcctc ccaactttca 
ctcttccttc ccttctttat catctcccct 
cctgcctcct catctccctt aagcatcctc 
caaaactgac agcacttaga cgaggcttgg 
ccaaccccag gctcggactg ttctctgctg 
cctggcaggt cgcagagttg gcaagccggg 
agtactggtt ccgaacgcac gcaggggaga 
tcagctggag ttgacccgcc cacctgggct 
gaaggtgtgg gggctagatt cattcacgtg 
ccaaagcgcc cactggcagg agcgagggcg 
atgatggggg aggtttgttg cacgcgacag 
cgcggttcgg atttggcggg ggtttttttc 



gggagacccg ccgcctccct ccctccctag 60 
tgcaaaagcc agcagcggca gcgggagctg 120 
gtctctgcta ttccatcctc cccatagggg 180 
gccagcagct ctgagatctc tgagatgaag 240 
gaagggcctg gccattctga agctgaaact 300 
gaccagccag aggccccgca gccaggtcca 360 
cccaaggctg ggctggctcc agaaaccaca 420 
caggccacag acctcagctt aageccagga 480 
gacccatgcc aagaaacagt gtccaaacca 54 0 
gggtccaggc tggagtctgc agccccacct 600 
gacccccggc cagattccca gcctaccccc 660 
caggaggacc ccacccctga gattctgtct 720 
gcagtggtgc ccctgcaggc tggtgatggg 780 * 
ccaccctcaa aaaaatcccc cccagccaat 840 
gttgaggagg atcgaatgag aagggcacac 900 
ctgagccgcc accccagctc ccagctggca 960 
cagaaacctc gggactacat catccttgcc 1020 
gtcaacatcg tggccttcgc ttatgctgtc 1080 
gtggacgggg cccagcgtct gggccgggta 1140 
gggggagtcc tcatcatcat cgcctcctgc 1200 
gctctgcccc gcatcccaag acttttcttc 1260 
ccctgggggg agcccaactg atggccctgg 1320 
gcggccttgt ttacagcttc tgtcctgctc 13 80 
taggcctgcc tcatccctgc actggttcca 1440 
cggcctcttg gccccctatc cctgcacttc 1500 
ctgaacacct ccccaactct gcgctctcag 1560 
cttcttccag ccccccaaat tctctggacc 1620 
ttgtcttggc atctctcaac cctcagtcct 1680 
ttcctctcca cgtcccgccc ccttcctctt 1740 
ttctccaacc tcccgtcacc gtttactctg 1800 
gggcagggag cagtgttggg agagggctcc 1860 
ggaccaccca gggtcggaca cccaagggtg 1920 
cctcgtatgg ggactcgggt gagggtggcg 1980 
agggagggac gcggcgctga cccttccagg 2040 
tttcaacccc agtccgcgag tttctttctt 2100 
cttcgtaatg aaataatcca aaaaatagga 2160 
gggcgccgcg ctctataatt attttctaag 2220 
cccgctgagg aggcggggac cgagctacaa 2280 
cttaaaaaaa aaa 2323 



<210> 33 

<211> 2232 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 
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<223> Incyte ID No: 7495197CB1 
<400> 33 

gcgagggcgc aggtggaaag cgggagagcg cggatgatac ctagtggggc cagaggagtc 60 
ttcctcttct aggggctccc ggagctcggc gggcccctgt tcgcagtaca ggaggtagca 120 
gaaggcacac ctgaagccag cgctggaggg aagggcgagg gtcagcttcc acccctttcc 180 
gccctggaga ccgctgatgt cgctttatgg ttgtagcaag tttaatcatc ctccatttgt 240 
ctggggcaac caagaaagga acagaaaagc aaaccacctc agaaacacag aagtcagtgc 300 
agtgtggaac ttggacaaaa catgcagagg gaggtatctt tacctctccc aactatccca 360 
gcaagtatcc ccctgaccgg gaatgcatct acatcataga agccgctcca agacagtgca 420 
ttgaacttta ctttgatgaa aagtactcta ttgaaccgtc ttgggagtgc aaatttgatc 480 
atattgaagt tcgagatgga ccttttggct tttctccaat aattggacgt ttctgtggac 540 
aacaaaatcc acctgtcata aaatccagtg gaagatttct atggattaaa ttttttgctg 600 
atggagagct ggaatctatg ggattttcag ctcgatacaa tttcacacct gatcctgact 660 
ttaaggacct tggagctttg aaaccattac cagcgtgtga gtttgagatg ggcggttccg 720 
aaggaattgt ggagtctata caaattatga aggaaggcaa agctactgct agcgaggctg 780 
ttgattgcaa gtggtacatc cgagcacctc cacggtccaa gatttactta cgattcttgg 840 
actatgagat gcagaattca aatgagtgca agaggaattt tgtggctgtg tatgatggaa 900 
gcagttccgt ggaggatttg aaagctaagt tctgtagcac tgtggctaat gatgtcatgc 960 
tacgcacggg tcttggggtg atccgcatgt gggcagatga gggcagtcga aacagccgat 1020 
ttcagatgct cttcacatcc tttcaagaac ctccttgtga aggcaacaca ttcttctgcc 1080 
atagtaacat gtgtattaat aatactttgg tctgcaatgg actccagaac tgtgtgtatc 1140 
cttgggatga aaatcactgt aaagagaaga ggaaaaccag cctgctggac cagctgacca 1200 
acaccagtgg gactgtcatt ggcgtgactt cctgcatcgt gatcatcctc attatcatct 1260 
ctgtcatcgt acagatcaaa cagcctcgta aaaagtatgt ccaaaggaaa tcagactttg 1320 
accagacagt tttccaggag gtatttgaac ctcctcatta tgagttatgc actcfccagag 13 80 
ggacaggagc tacagctgac tttgcagatg tggcagatga ctttgaaaat taccataaac 1440 
tgcggaggtc atcttccaaa tgcattcatg accatcactg tggatcacag ctgtccagca 1500 
ctaaaggcag ccgcagtaac ctcagcacaa gagatgcttc tatcttgaca gagatgccca 1560 
cacagccagg aaaacccctc atcccaccca tgaacagaag aaatatcctt gtcatgaaac 1620 
acaactactc gcaagatgct gcagatgcct gtgacataga tgaaatcgaa gaggtgccga 1680 
ccaccagtca caggctgtcc agacacgata aagccgtcca gcggttctgc ctcattgggt 1740 
ctctaagcaa acatgaatct gaatacaaca caactagggt ctagaaagaa aattcaagac 1800 
agcttgagaa tagtgcgttc ctgaatgatt ttgaacatgc tacagtgaaa agtgacagtg 1860 
tggaccatgg aatcaccagc tagagatgag gaaactgaag agttttagta acttttttaa 1920 
gattacacaa taaacaatga tgaatcaagc tttgaagcca acctcaccaa ccacaagatc 1980 
aaccaacact cttcaccaat gtgtaatata accacgttaa tattcaacat agtacgtact 2040 
gctgaaagaa gttgatactt attcatatta accccgtagt tttgtgtttc ctcatctgta 2100 
aaagtatgta ttataacacc ttctctccac cttacagcgt gtgaggttca aatgaccatt 2160 
cattggaaga tattttttat atcctataat gcattataaa aataaatcat ttttcctaaa 2220 
aaaaaaaaaa aa 2232 

<210> 34 
<211> 7590 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_f eature 

<223> Incyte ID No: 3954126CB1 

<400> 34 

gattgcacga gtcggatccc tgggacgcag cttccactcc tgttctaact atttgtgatt 60 
gaaaaaagga aacgagacta ggaacacaat tgcaagtggt gttcctaaaa ggaaaacaca 120 
tacgctccaa aaggagggga agaacaaccc agttggcgtg cacatttttt ttaaaggaga 180 
attcctcaga cactacatgg agttatgtgg aaatgagaga gattcatgaa acccctcctc 240 
caggaaagaa tgtctttcac agatggagct tgcttctggt ttgcacagga cagcgacaat 300 
gtggcagagc catgcctgcc cttcctgctc tgtccagtga ttcacagaac ttctgaacag 3 60 
tgatgcttgc cttggatttt caggttttca tcctgatact tgtttacttt tctggggcag 420 
aaaagcttgc actaattgct ctccatggtg gctaattttt tcaagagctt gattttacct 480 
tacattcata agctttgcaa aggaatgttt acaaagaaat tgggaaatac aaacaaaaac 540 
agagagtatc gtcagcagaa aaaggatcaa gacttcccca ctgctggcca gaccaaatcc 600 
cccaaatttt cttacacttt taaaagcact gtaaagaaga ttgcaaagtg ttcatccact 660 
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cacaacttat ccactgagga agacgaggcc 
agttaccgag tagctattgc caatggccta 
aatgaggatc tgcttcaaga gctctcttca 
gaactaagga gtagcacaga aaaccaggca 
aacagaaaga gttcaagcag ccttgcaccc 
ctacatggct taaaactggg agctttacga 
tgtgtctcct cagactcaga gttaagcacc 
tctttggaca gaactgtccg aaacccaaag 
tctggctgca ttagccaaac acatgatgtc 
ataagtcaga ttgaaacaga actttctgaa 
tccatcgatg agatctccag cagtgtggag 
acagggtttg tccagtctcg gagggaaact 
ggtcatatgg gtagcaaggc aagcctgaga 
tatgttgaaa gcgtggtgta ccaaattcta 
aatgctatta aaattgaatt tgctcagagg 
aagcctcgac ccatacttgt gtactttgaa 
aagtcatata aactcaaagg aacaggcatt 
atcagagaaa gaaaagagaa agggatacca 
aagttgtcta ctccagagcc aaaaatcaag 
gatgaagatc ttgaatctga cctcaataga 
cttctaacaa agggaagtac ttccaagcca 
aataaaactg ctaatagcag cagaatttca 
cagttgccag aatcagatat cttggaaaag 
cctctctggc actcacagag tgattttttc 
ttttccaaat tgtgtcagtc ttactcagaa 
actaatggaa gctctctcct gtcatcttcg 
ggaacagcga ccctgtatga cagtcccaag 
atccaagggc agactgaaac tgaaaacaca 
atggtgtgtg catctggaga ccggagtcat 
gatctttctc catggaagga atggaatcaa 
caggaaggtt ttgattatga aacaaacagt 
aaagacctag aatacttggg aaagtgccac 
gacttaactc aagatgacaa ttcttctcca 
cagtgggttg gccaatatga ttcttatcag 
caaaaccagt tgtccatgat gtatcgaagt 
gatgccccac ccaaatcatg gcatagtcga 
agcttcccaa aatttggatc tacactgcag 
aacaaaagca cacagagtct gagtgggtat 
tttcggacat tatctcaatc aactgcaaat 
tacacggagc cctattacta taaagcagag 
gacaatgaaa cagattatgt tgaagtcatg 
actagtatta ctgaaacaga tgaacaaatg 
ccttatgaaa ccccacaaga tgagggttat 
gaggggttag aacccttaaa tgaaacatca 
caaaacattc ctgaacagcc agtggagatc 
aaagaagcag ctttaagggc ctataaaaag 
gctggagata gcagttctgt ggatgaaaag 
gcttccaaat tttctgcact ccaggtgtgt 
gacagcatgc cggatcttcg cagaaaaaaa 
accctggctg cccggaaatc tggactctcc 
aatgaggaac tgaaaatgca cgtcttcaag 
tcttctacca tcccacacaa ttttgaggtc 
gagtgtgaag ggctcctgtg gggcattgca 
gtgaaatgcc acgaaaagtg tcaggacctg 
gaaaagagtt ctaaacatgg tgccgaagac 
gaaagaatga agatcaggga gaaaaaccgg 
tttcagattt ctaaagaaga ttttgtgcag 
gatgggacat ctaagtggtc tgcaaaaata 
caggcaaaag ataaaacagg gtctagtgat 
aaaagaagaa caaaaaccat ttttggaaat 
tttgagtgtc ataactccac agatcgaatc 
attaaatcca gagtcaagca acatttcaaa 
attgtagaag tgaggacctt gagtggagaa 



agtaaagagt tttccctctc accaacattc 720 
caaaagaatg ctaaagtaac caacagtgat 780 
atcgagagtt cctactcaga atcattaaat 840 
caatcaacac acacaatgcc agttagacgc 900 
tctgagggca gctctgacgg ggagcgtact 960 
aaactgagaa aatggaaaaa gagtcaagaa 102 0 
atgaaaaaat cctggggaat aagaagtaag 1080 
acaaatgccc tggagccagg gttcagttcc 1140 
atggaaatga tctttaagga acttcaggga 1200 
ctacgagggc acgtcaatgc tctcaagcac 1260 
gttgtacaaa gtgaaattga gcagttgcgc 1320 
agagacatcc atgattatat taagcactta 1380 
tttttaaatg tgactgaaga aagatttgaa 1440 
atagataaaa tgggtttttc agatgcacca 1500 
ataggacacc agagagactg cccaaatgca 1560 
acccctcaac aaagggattc tgtcttaaaa 1620 
ggaatctcaa cagatattct aactcatgac 1680 
tcctcccaga catatgagag catggctata 1740 
aagaacaatt ggcagtcacc tgatgacagt 1800 
aacagttacg ctgtgctttc caagtcagag 1860 
agctcaaaat cacacagtgc tagatccaag 192 0 
aataaatcag attatgataa aatctcctca 1980 
caaaccacaa cccattatgc agatgcaaca 2040 
actgctaaac ttagtcgttc tgaatcagat 2100 
gatttttcag aaaatcagtt tttcactaga 2160 
gaccgggagc tatggcagag gaaacaggaa 2220 
gaccagcatt tgaatggagg tgttcagggt 2280 
gaaactgtgg atagtggaat gagtaatggc 2340 
tacagtgatt ctcagctctc tttacatgag 2400 
ggagctgatt taggcttgga ttcatccacc 2460 
ctttttgacc aacagcttga tgtttacaat 2520 
agtgatcttc aagatgactc agagagctac 2580 
tgccctggct tggataatga accacaaggc 2640 
ggagctaatt ctaatgagct ataccaaaat 2700 
caaagtgaat tgcaaagtga tgattcagag 2760 
ttaagcattg acctttctga taagactttc 2 820 
agggctaaat cagccttgga agtagtatgg 2 880 
gaggacagtg gctcttcatt aatggggaga 2940 
gagtcaagta ccacacttga ctctgatgtc 3000 
gatgaggaag attatactga accagtggct 3 060 
gaacaagtcc ttgctaaact agaaaacagg 3120 
caagcatatg atcacctttc atatgaaaca 3180 
gatggtccag cagatgatat ggttagtgaa 3240 
gctgagatgg aaataagaga agatgaaaac 3300 
acaaagccaa agagaattcg tccttctttc 3360 
caaatggcag agttggaaga gaagatcttg 3420 
gctcgaatag taagtggcaa tgatttggat 3480 
ggtggggctg gaggtggact ttatggtatt 3540 
actttgccta ttgtccgaga tgtggccatg 3 600 
ctggctatgg tgattaggac atccctaaat 3 660 
aagaccttgc aggcactgat ctaccctatg 3720 
tggacggcta ccacacccac ctactgttat 3780 
aggcaaggca tgaagtgtct ggagtgtgga 3 840 
ctaaacgctg actgcttgca gagagcagca 3900 
aagactcaga ccattattac agcaatgaaa 3960 
ccagaagtat ttgaagtaat ccaggaaatg 4020 
tttacaaagg cggccaaaca gagtgtactg 4080 
accattacag tggtttctgc acagggtcta 4140 
ccatatgtta cagttcaagt tggaaagaac 4200 
ttgaatccag tatgggatga gaagttttat 4260 
aaagtcagag tatgggatga agatgatgat 4320 
aaggagtcag atgattttct gggacaaaca 4380 
atggatgtct ggtacaactt agagaaaagg 4440 
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acagataagt cagctgtatc tggggccata 
gaagagaagg ttgctccata tcatattcaa 
tacttgactg aagtgaaatc taatggtgga 
gcctggaagg ttttctttga tgatgcttcc 
tatggaattg aatccattta tcaagctatg 
atgtgccccg gtgtccctgc cgtcatgagc 
gctcacacaa cagtttcaac aaacatacag 
aactttggta gggaaaaatt cataaaacta 
gatctgtcaa agtataggga aaactttcct 
aaatcaactg ttgacctgtt aacaagtatc 
caaagccccc caaaagcgag catggtggtg 
acatacaagt atatttttga caactgcbat 
aagaaacagg atattcctcg tgaagatcag 
ccccaactta ttacactgat ggttactatt 
gtcctgaatc agtttcctca agagctgaac 
actctttttg ctctggatat gaaatatgca 
aagagcaccg attatatgaa tttgcatttc 
cgtgaacttc ctgccttcaa ggatgctgtt 
gtcatgcaat ggctagatga aaacgaagat 
ggaagagaca aaaaagatgg attccagcag 
gtggttgatg tctttgctca gctgaatcag 
cctaatcctg aagcattatc tcacttaatg 
ctgctccagt atgctgcaat tgtatcaagt 
gtgccctgta tcttgatgaa caatattcaa 
gaatccatgg gagggaagga gctagattct 
gttaagctca gtggggtcct ggatgagctc 
ataattgaag agtgtataaa acagatgagt 
aacaccacat ctaataagaa cagtgcagca 
atggattttt tggacaaaac attaagtctc 
aagcgagttt taaaagagtt atggaagcta 
cttcctcctc tgacagatca aacaggaccc 
ggacaattat ccaaactgaa ggagcacatg 
agacaatgtg ctataatgga ggtagtcctg 
ggaaatggcc tgaaaaagaa tttcttggag 
gctctcagtc tttataccca aactactgat 
acctcacaga gtcgttcctc caaagatgcc 
actgccaccc caggaacggg agatcataaa 
ctaaactggc agaccacagc aatgttccgc 
aaccttggag acaagaagag aaaacaaggc 
aagtacaatg aaacatttca gttcattctc 
cttcatctct cagttaagga ttactgcttt 
gtcattcagc tacagaacat agcagaaaag 
aaaaatatct ctatggatga aactggtttg 
agtgatgatg tggctaaaga atttgtaaga 
agtgcttgaa acaaacactg caagctaaat 
catgtgcaaa tacatgggaa tgtttagtfcc 
tacgatgtct acaaggtatg taaaaaacct 
ggaaatcagt gttccatgaa gtgccaaaat 
ttttaacatg tttattttgt ttctttaccc 
aactagtctt ttgagtttgc ccatcagttg 
ggtcgggggg catttattac tcgatttgcg 
taccaatacc cttttctcca aaaacgagat 
tggcgcaatt tgggtttttg ggaaaaaaaa 

<210> 35 

<211> 3285 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 7499693CB1 



cgattgaaaa tcaatgtgga gataaaagga 4500 
tatacatgtt tacatgagaa tctgttccat 4560 
gtgaaaatcc cagaagtcaa aggggatgaa 4620 
caagaaatag ttgatgaatt tgctatgcgt 4680 
acgcactttt catgtctgtc ttctaaatac 4740 
accttgctgg ctaatataaa tgctttttat 4800 
gtttctgcct cagatcgatt tgctgctacc 4860 
ctggaccagt tacataactc tttgaggatt 4920 
gcaagcaata ctgaaagact gcaagacctg 4980 
acctttttta ggatgaaggt tctggagctg 5040 
aaggactgtg taagggcttg cctggattct 5100 
gaactctact cccagctaac agacccgagt 5160 
ggaccaacca ccaagaattt ggatttttgg 5220 
attgatgagg ataaaactgc ctacacacct 5280 
atgggaaaaa taagtgccga aattatgtgg 5340 
ttagaagaac atgataatca gcggttatgc 5400 
aaagttaaat ggttttataa tgaatatgtg 5460 
cctgaatact ccttgtggtt tgaacctttt 5520 
gtgtcaatgg aattccttca tggagcactg 5580 
acatctgagc atgctctctt ttcttgctcc 5640 
agctttgaaa ttattaagaa actggaatgc 5700 
agaagatttg caaagactat caataaagtg 5760 
gatttcagtt cacattgtga taaggaaaat 5820 
caattgcggg tccagctgga aaaaatgttt 5880 
gaagctagta ctattctaaa agaacttcag 5940 
agcgtcactt atggtgaaag tttccaggtt 6000 
ttcgaactaa atcaaatgag agcaaatgga 6060 
atggatgcag agattgtgtt aagatctctt 6120 
tcagcaaaaa tctgtgagaa aacagtccta 6180 
gttctcaaca aaatagaaaa acaaattgtt 6240 
cagatgattt tcattgcagc taaagatctt 63 00 
attcgagagg atgccagggg tctgacgcca 63 60 
gctaccatca agcaatactt tcatgcagga 6420 
aaaagcccag atcttcagtc tctgagatat 6480 
gccttgataa agaaattcat agatactcaa 6540 
gtgggtcaga tatctgttca tgtggacatc 6600 
gtcactgtaa aagtgattgc tattaatgac 6660 
ccctttgtgg aagtttgtat actgggaccc 6720 
acaaaaacaa aaagcaacac atggt caeca 6780 
ggaaaggaaa ateggecagg ggcttatgaa 6840 
gecagagaag atcgaafctat eggaatgaca 6900 
ggaagctatg gggcatggta tcctcttctg 6960 
actatcctta gaatactctc tcagaggacc 7020 
cttaaatctg aaacaagatc tactgaagag 7080 
acataactat aattgtttga etactgeatg 7140 
actacatttc aatgtttgcc agtactcatg 7200 
gctgaacttt tataccaatt ctggtctttg 7260 
tatgatgtaa agtgaaatat caagaacacc 7320 
atttcacatt cattaaacat aatttttaaa 73 80 
gtctttgtta aatgagatta tatggeccta 7440 
atttagtgtg ctaccgacat atggaagggc 7500 
tegggtcact cgagaaagtt ttgtttttta 7560 

7590 
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<400> 35 

ggcggcgcag ccggcacgcg gcgctcgcgc tccctcctta aatgagcctg ggcgccccgc 60 
gcccgccact tcagtggatc ccgcgccggg gccgcgggcg gagctgcctg ccggtcccgc 120 
gccgcgcgtc cgcactcctc ggccctcggg cggtcgatgg gacggggcgc cgcggagcag 180 
gaggcggcgc ccgtcggggt gctcgggccg cgcgggagcc cactgtgggg ctcgggcatg 240 
gcgggccgca ggacctgagc tctcctcagg ggagcgggga ggcagctgct ggccggcgat 300 
ggggacggag tggggccgtc gccgccgcgc cgagccgtga gcgccgagcc accgccgccg 360 
ctacctcagc ccttcgcgaa gcgccgggca gctcgggaac atggccctgg agcggctctg 420 
ctcggtcctc aaagtgttgt taataacagt actggtagtg gaagggattg ccgtggccca 480 
aaaaacccaa gatggacaaa atattggaat caagcatatt cctgcaaccc agtgtggcat 540 
ttgggttcga accagcaatg gaggtcattt tgcttcgcca aattatcctg actcatatcc 600 
accaaacaag gagtgtatct acattttgga agctgctcca cgtcaaagaa tagagttgac 660 
ctttgatgaa cattattata tagaaccatc atttgagtgt cggtttgatc acttggaagt 720 
tcgagatggg ccatttggtt tctctcctct tatagatcgt tactgtggcg tgaaaagccc 780 
tccattaatt agatcaacag ggagattcat gtggattaag tttagttctg atgaagagct 840 
tgaaggactg ggatttcgag caaaatattc atttattcca gatccagact ttacttacct 900 
aggaggtatt ttaaatccca ttccagattg tcagttcgag ctctcgggag ctgatggaat 960 
agtgcgctct agtcaggtag aacaagagga gaaaacaaaa ccaggccaag ccgttgattg 1020 
catctggacc attaaagcca ctccaaaagc taagatttat ttgaggttcc tagattatca 1080 
aatggagcac tcaaatgaat gcaagagaaa cttcgttgca gtctatgatg gaagcagttc 1140 
tattgaaaac ctgaaggcca agttttgcag cactgtggcc aatgatgtaa tgcttaaaac 1200 
aggaattgga gtgattcgaa tgtgggcaga tgaaggtagt cggcttagca ggtttcgaat 1260 
gctctttact tcctttgtgg agcaaaagaa aaaagcagga gtatttgaac aaatcactaa 1320 
gactcatgga acaattattg gcattacttc agggattgtc ttggtccttc tcattatttc 1380 
tattttagta caagtgaaac agcctcgaaa aaaggtcatg gcttgcaaaa ccgcttttaa 1440 
taaaaccggg ttccaagaag tgtttgatcc tcctcattat gaactgtttt cactaaggga 1500 
caaagagatt tctgcagacc tggcagactt gtcggaagaa ttggacaact accagaagat 1560 
gcggcgctcc tccaccgcct cccgctgcat ccacgaccac cactgtgggt cgcaggcctc 1620 % 
cagcgtcaaa caaagcagga ccaacctcag ttccatggaa cttcctttcc gaaatgactt 1680 ; 
tgcacaacca cagccaatga aaacatttaa tagcaccttc aagaaaagta gttacacttt 1740 
caaacaggga catgagtgcc ctgagcaggc cctggaagac cgagtaatgg aggagattcc 1800 
ctgtgaaatt tatgtcaggg ggcgagaaga ttctgcacaa gcatccatat ccattgactt 1860 
ctaatcttct gctaatggtg atgtgaattc ttagggtgtg tacgtacgca gcctccaggg 1920 
caccatactg tttccagcag ccaacccttt tctcccatca caactacgaa gaccttgatt 1980 
taccgttaac ctattgtatg gtgatgtttt tattctctca ggcagtctat atatgttaaa 2040 
ccaatcaagg aacttactct attcagtgga aacaataatc atctctattg cttggtgtca 2100 
tttataggaa gcactgccag ttaaagagca ttagaagagg tggttggatg gagccaggct 2160 
caggctgcct cttcgtttta gcaacaagaa gactgctctt gactgataac agctctgtca 2220 
atattttgat gccacaataa acttgatttt tctttacatt ccttttattt ttcctttctc 2280 
taaatttaat ttgttttata agcctatcgt tttaccattt cattttctta cataagtaca 2340 
agtggttaat gtaccacata cttcagtata ggcatttgtt cttgagtgtg tcaaaataca 2400 
gctagttact gtgccaatta agacccagtt gtatttcacc catctgtttc ttcttggcta 2460 
atctctgtac ttctgccttt taattactgg gcccttattc cttattttct gtgagaaata 2520 
atagatgata tgatttatta cctttcaatt atatttttct cagttatact agaaaatttc 2580 
ataatcctgg gatatatgta ccattgtcag ctatgactaa aaatttgaaa aagataaaaa 2640 
tttctagcaa gcctttgaag tttaccaagt atagtcacat tcagtgacag cccattcatt 2700 
ccagtaaaga atcatttcat tcactttggg agaggcctat aattacattt atttgcaatg 2760 
tttctcttcg ctagattgtt acatagctcc cattctgttg gttttgctta cagcatatgg 2820 
taaccaaggt tagatgccag ttaaaattcc ttagaaattg gatgagcctt gagattgctt 2880 
cttaactggg acatgacatt tttctagctc ttatcaagaa taacaacttc cacttttttt 2940 
taaactgcac ttttgacttt ttttatggta taaaaacaat aatttataaa cataaaagct 3 000 
cattgtgttt tttagacttt tgatattatt tgatactgta caaactttat taaatcaaga 3060 
tgaaagacct acaggacaga ttcctttcag tgttcacatc agtggctttg tatgcaaata 3120 
tgctgtgttg gacctggacg ctataactta ttgtaaagac cttggaaatg tggacataag 3180 
ctctttcttt ccttttgtta ctgtatttag tttgtgataa attatctcac tgggtgatat 3240 
ttatgcttct aaattaatac cacaggtccc atatcataca tgcct 3285 

<210> 36 

<211> 1825 

<212> DNA 

<213> Homo sapiens 

<220> 
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<221> misc_f eature 

<223> Incyte ID No: 2187465CB1 

<220> 

<221> unsure 

<222> 1819-1821 

<223> a, t, c, g, or other 



<400> 36 

gcctgccgct gccttggcta ccaggctcct 
aggccgggtt gccagattac gggaaagcca 
gagtaatata ggatctgcag gaagtgtctc 
tcttcatcaa gatcttcatt tatacagctg 
gaataaaaat acatctactg tagtatcacc 
gatgattaca attgccaagg aaacaggcct 
gaatgaaggc ccattggtat atattcagga 
tggtcgtttg aagccaggag atcaacttgt 
atcatttgaa gaagcaaaaa gcataattac 
ggagatagca ttcataagac aaaaatccga 
atcacttata gaagcttcag gagaatatgg 
ttctcctcct gaaatactaa tcccaaagac 
tttatcttct tgtgagataa aaactggata 
agaaaacagt actgtgggtt tgtctaatac 
tgggctacaa gaaaagatct ccctaaatcc 
aatggctcta aattatcttg gtattcagcc 
gcaagtacaa gcagactcaa aagggacagt 
aaacttgttt tgcttgcagt tggatgaagt 
attagattca cagcttcttc cttgtgattc 
gtgtgaaaga gatgatgcct tgaaagaagt 
tgaagaaaca agagccctgc gtagtcggat 
acatggaatg gaaatggact atgaagaagt 
gctaaaggct cagcttgctg attattctga 
ttccagttac catggtttcc ttgccgttgt 
tgcacttcta aactaggtca gtgtttgtct 
tgatggggat aatgtaaagg tcttgagcct 
agcatgtgcc ccaaatttat ttaggtcatt 
cctggaactc tttaacattt aattgattac 
ctaatttgtt ttatgggaat gggagccagg 
agagcattca aggaagtatt aaagtgaacg 
ggcgcccccg tgctctctnn ngccg 



caggtggcag cgcttgcagt cgggctacgg 60 
tttaagaagt tcctggaata atattagtca 120 
aagatagttg gaaaagaaga atttctagac 180 
ttaaatccaa ggctactttg gtgaaagcat 240 
cagtctactt gaaaaggatc ctgcctttca 300 
tggcctgaag gtactaggag gaattaaccg 360 
aattattcct ggaggagact gttataagga 420 
ctcagtcaac aaggaatcta tgattggtgt 480 
cagagccaag ttgaggttag aatctgcttg 540 
caacattcag ccagaaaatc tgtcatgtac 600 
acctcaagcc tcaacattaa gtcttttttc 660 
ctcatccact cccaaaacaa ataatgacat 720 
caacaaaaca gtacagattc caattacttc 780 
agatgttgct tctgcctgga ctgaaaatta 840 
ctctgttcgc tttaaggcag agaaactgga 900 
cacaaaggaa caacaccaag ccctgagaca 960 
gtcttttgga gattttgtcc aggttgccag 1020 
aaatgttggt gcacatgaaa tttccaatat 1080 
ttcagaagca gatgaaatgg aaaggctcaa 1140 
aaatacactt aaggaagcca aagctgtagt 1200 
tcatcttgct gaagctgctc agagacaggc 1260 
gatccgtctg ttagaggcca agattacaga 1320 
ccaaaataaa gtaagcaaag cagtcatctc 13 80 
catgtatcct gttttcattt tcttttcatc 1440 
tctattattc aatgatagga tgctgtgtcc 1500 
tcctttatcc agatggcttt gggatggaaa 1560 
ggtcaaaatt gttcagttca ggtattaagt 1620 
attggttttt ttcttttgtt tctaaacctg 1680 
ggagtctagg aatgggtttg ctctttgatt 1740 
gaaggtggcc ggggatccac tagttcaacc 1800 

1825 



<210> 37 

<211> 3214 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 

<223> Incyte ID No: 3718011CB1 



<400> 37 

ggtcggtggg tgcctcggct cggctttccc 
cccaagcgac acacgccccg cggtccccga 
gaacccggga gcccccaact tcgcgccaag 
aaagatgagc aggaatgttt tgctacaaat 
tatcgtgttg gaaaaccttg gacagacaat 
gcatgatttt cgaaccccgg agtttgaaga 
taatgatggc cagcgaagaa ttgactttgt 
gaccaataaa aagggtacaa atgaaaaaca 
ccttatctgt catggcctgc agttagaagc 
atttgtaaaa gtacacgcac catgggaggt 
caaattgcct ctgaaaccca atgatctgaa 
ctggtttacc aaagtcctca gtgtagacga 



cggcgctggc tgggctcagc ggcccctgag 60 
tccggcccct gggagagccg cgccgttctg 120 
ttcggagccg ccttctgagg gagacatgaa 180 
ggaggaggag gaggacgacg acgatgggga 240 
tgtccccgat ttgggatcac tggaaagtca 300 
atttaatgga aaacctgact ccctcttttt 3 60 
tctagtatat gaggatgaaa gcagaaaaga 420 
aaggaggaaa agacaagcat acgaatctaa 480 
aacaagatca gtattggatg acaagcttgt 540 
gttatgtacg tatgctgaga taatgcacat 600 
aaaccggtcc tcagcctttg gtacactcaa 660 
aagcatcatc aagccagagc aagagttttt 720 
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cactgcccca tttgagaaga accggatgaa tgatttttac atagttgata gagatgcttt 7 80 
cttcaatcca gccaccagaa gccgcattgt ttacttcatc ctctctcggg tcaagtatca 840 
agtgataaac aatgttagca agtttgggat caacagactt gtaaactctg ggatctacaa 900 
ggcagctttc ccactccatg attgcaaatt ccgccgtcag tcagaggatc ccagctgccc 960 
taatgaacgg taccttctgt acagagaatg ggctcatcct cgaagcatat acaaaaagca 1020 
gcccttggat cttatcagga aatactatgg agagaagatt ggaatctact ttgcttggct 1080 
gggctattac actcagatgc ttctcctggc cgcagttgta ggagtggctt gctttctcta 1140 
tggatatctt aatcaagata actgtacatg gagcaaagaa gtttgtcatc ctgatattgg 1200 
tggcaagatc ataatgtgtc ctcagtgtga taggctttgt ccattctgga aactcaatat 1260 
tacttgcgag tcctcaaaga aattgtgcat cttcgacagt tttggaaccc tggtctttgc 1320 
agtatttatg ggagtatggg ttaccttgtt tttggagttt tggaagcgac gccaggcaga 13 80 
acttgagtat gaatgggata ctgttgagtt acagcaggaa gaacaagccc gaccagaata 1440 
cgaagcacga tgtactcacg tagtgataaa tgagattact caggaagaag aacgcattcc 1500 
ctttactgcc tggggaaaat gtatacggat aaccctctgt gccagtgctg tctttttctg 1560 
gatcctattg atcatcgctt cagttattgg gatcattgtc tataggctct cggtgttcat 1620 
tgtattttct gcaaaacttc ccaagaacat taatggaaca gacccaatcc agaaatacct 1680 
gactccacag acagccacgt ccatcacggc ctccatcatc agctttataa ttatcatgat 1740 
tctgaacacc atatatgaaa aagtggcaat tatgattact aacttcgaac tcccaaggac 1800 
ccagactgat tatgagaaca gcctcaccat gaagatgttc ttattccagt ttgtcaacta 1860 
ctactcttca tgcttctaca tagcattctt taagggcaaa tttgtaggct atccaggaga 1920 
cccagtttat tggttgggaa aatacagaaa tgaagagtgt gacccaggtg gctgtcttct 1980 
tgaactgaca actcagctga caataatcat gggaggaaaa gcaatctgga ataacataca 2040 
agaagtatta ttgccctgga tcatgaatct aattgggcga tttcacagag tttctggatc 2100 
agaaaagata accccacgat gggaacagga ctaccatctg cagcctatgg gcaaactggg 2160 
attattttat gaatatcttg aaatgattat tcagtttggg ttcgtcacct tatttgtggc 2220 
ctcttttcca ctggcccctc tgttggctct cgtgaacaat atattggaaa taagagtgga 2280 
cgcatggaaa ctgaccaccc agtttagacg cctggtacca gagaaagccc aagacattgg 2340 
agcatggcag cccatcatgc aaggaatagc aattctggct gtggtgacca atgccatgat 2400 
catagctttc acgtcggaca tgatcccccg cctagtgtac tactggtcct tctccgtccc 2460 
tccctacggg gaccacactt cctacaccat ggaagggtac atcaacaaca ctctctccat 2520 
cttcaaagtc gcagacttca aaaacaaaag caagggaaac ccgtactctg acctgggtaa 2580 
ccataccaca tgcaggtatc gtgatttccg atacccacct ggacaccccc aggagtataa 2640 
acacaacatc tactattggc atgtgattgc agccaagctg gcttttatca ttgtcatgga 27 00 
gcacgtcatc tactctgtga aatttttcat ttcatatgca attcccgatg tatcaaaacg 27 60 
cacaaagagc aagatccaga gagaaaaata cctaacccaa aagcttcttc atgagaatca 282 0 
cctcaaagat atgacgaaaa atatgggggt gatagctgag cggatgatag aagcagtaga 2880 
taacaattta cggccaaaat cagaataaga gctttatgtt ctgagaagca ctttaaggaa 2940 
tttagctttg tcaaaatata ttaggaatca ctaatgagaa tgtgtaagtt aaatcacttt 3000 
ggcaaatatg agtctcaact attgccattt cctcatgtat tatttttcag tttcagctag 3060 
cgatgcagaa actggaaaat gtaaaactta gatcatgaag ggcataaaac ttatcacccg 3120 
gaaaactcaa tgttactttt tctgataatt gggattttac agaaaagtcc tcagtgtgtt 3180 
aaaaccaccc ttctaagtag atggatcttt tttc 3214 

<210> 38 

<211> 1597 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 75005 09CB1 

<400> 38 

gagagggctg agggagcagg gttgagcaac tggtgcagac agcctagctg gactttgggt 60 

gaggcggttc agccatgagg ctggctgtgc ttttctcggg ggccctgctg gggctactgg 120 

cagagagcac tggaacaacc agccacagga ctaccaagag ccacaaaacc accactcaca 180 

ggacaaccac cacaggcacc accagccacg gacccacgac tgccactcac aaccccacca 240 

ccaccagcca tggaaacgtc acagttcatc caacaagcaa tagcactgcc accagccagg 300 

gaccctcaac tgccactcac agtcctgcca ccactagtca tggaaatgcc acggttcatc 360 

caacaagcaa cagcactgcc accagcccag gattcaccag ttctgcccac ccagaaccac 420 

ctccaccctc tccgagtcct agcccaacct ccaaggagac cattggagac tacacgtgga 480 

ccaatggttc ccagccctgt gtccacctcc aagcccagat tcagattcga gtcatgtaca 540 

caacccaggg tggaggagag gcctggggca tctctgtact gaaccccaac aaaaccaagg 600 
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tccagggaag ctgtgagggt gcccatcccc 
tcagctttgg attcatgcag gacctccagc 
tggagtacaa tgtgtccttc ccccacgcag 
cccttcgaga tctccaagca cccctggggc 
ttctttcacc agctgtccac ctcgacctgc 
cccacacagg ggtctttggg caaagtttct 
ctctcatcat cggcctgatc cttcttggcc 
tcatccggag acgcccatcc gcctaccagg 
cactgagggg gttggggtgt ggtggggggg 
caaagacaat gttattttcc ttccctttct 
gctcatgcct gtaatcccag cactttggga 
gagtttgaga ccagcctggc caacatggtg 
ccaggtgtgg cggcgtaatc ccagctggcc 
agaactgctt gaacccagga ggtggaggtt 
agatcgcgcc actgcactcc agcctgggcg 
atgagataat gcagtcggga gaagggaggg 
ccccccccac ccccccagca ggagagcagc 



acctgcttct ctcattcccc tatggacacc 660 
agaaggttgt ctacctgagc tacatggcgg 720 
cacagtggac attctcggct cagaatgcat 780 
agagcttcag ttgcagcaac tcgagcatca 840 
tctccctgag gctccaggct gctcagctgc 900 
cctgccccag tgaccggtcc atcttgctgc 960 
tcctcgccct ggtgcttatt gctttctgca 1020 
ccctctgagc atttgcttca aaccccaggg 1080 
tacccttatt tcctcgacac gcaactggct 1140 
tgaagaacaa aaagaaagcc gggcatgacg 1200 
ggctgaggca ggtggatcac tggaggtcag 12 60 
aaaccctgtc tctactaaaa atacaattag 1320 
tgtaatccca gctacttggg aggctgaggc 1380 
gcagtgagcc gtcatcgcgc cactaagcca 1440 
acagagccag actgtctcaa ataaataaat 1500 
agagaatttt attaaatgtg acgaactgcc 1560 
acgaccg 1597 



<210> 39 
<211> 1923 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_JE eature 

<223> Incyte ID No: 7497865CB1 



<400> 39 

ctcagctcct gcctctcact ccctctctat 
gctctcctct ttctggcctg cctcctctct 
tgccttgccc cctctcactc taggccctca 
tgtcctgatt ctgtctctgc cccaggactg 
gcttcccact cccaggttgc ggctggactg 
gccaaacctc tcctccccct cacctgacag 
ccggccggcc agggatggaa gcgacaggaa 
catatgcgtc ggagaaccag acctgcaggg 
accgcatctg ctgctcccgc tgcccgccag 
tccgggacac agtttgtgcc acatgtgccg 
tgaccatctg ccagctgtgc cgcccctgtg 
cctgcacaag caaacggaag acccagtgcc 
gggccctcga gtgtacacac tgcgagctac 
agctcaaaga tgaagttggg aagggtaaca 
tccagaatac ctcctccccc agcgcccgct 
gtctggtgga ggcagctcca ggcactgccc 
agccactgcc cccagagatg tcaggaacca 
ccttctttct gctccttgcc accgtcttct 
gcaggaaact gggatcgctg ctcaagaggc 
ctggaagctg ggagcctccg aaggcccatc 
tacccatttc tggagatgtt tccccagtat 
aggcaggggt gccgcaacag cagagtcctc 
ccggggagca gagccaggtg gcccacggta 
tgactatcac tggcaacatc tacatctaca 
ctggagacct cccagctacc cccgaacctc 
gccctcccgg gctctctaca ccccaccagg 
cagagcactg tggtgccaca ccctctaaca 
actgacggag tctgagaaaa ggcagaagaa 
gctgccctgc ccacgtggga ttcacagggg 
aagggattaa ggctcagaca cctctgagag 
ccacaggact ctccctactg cctgagcaaa 
ctggggctgc tcagcctcag gcagggggat 
cca 



ctgccttctg tttctctttg ggtctctcct 60 
ctaatcctgc ctctcttcct ctccccccct 120 
gctccagcct ctggccctga cctcgagctg 180 
cagggctcca ggaggtctgg gctgcctcca 240 
ggactggttc ctttccagtt gaatctggca 3 00 
gtgcagcggc ctggctgggg agcccgcccg 3 60 
tctcattagc atctcaatta aaggtgcctc 420 
accaggaaaa ggaatactat gagccccagc 480 
gcacctatgt ctcagctaaa tgtagccgca 540 
agaattccta caacgagcac tggaactacc 600 
acccagtgat gggcctcgag gagattgccc 660 
gctgccagcc gggaatgttc tgtgctgcct 720 
tttctgactg cccgcctggc actgaagccg 7 80 
accactgcgt cccctgcaag gcagggcact 840 
gccagcccca caccaggtgt gagaaccaag 900 
agtccgacac aacctgcaaa aatccattag 960 
tgctgatgct ggccgttctg ctgccactgg 1020 
cctgcatctg gaagagccac ccttctctct 1080 
gtccgcaggg agagggaccc aatcctgtag 1140 
catacttccc tgacttggta cagccactgc 1200 
ccactgggct ccccgcagcc ccagttttgg 1260 
tggacctgac cagggagccg cagttggaac 1320 
ccaatggcat tcatgtcacc ggcgggtcta 13 80 
atggaccagt actgggggga ccaccgggtc 1440 
cataccccat tcccgaagag ggggaccctg 1500 
aagatggcaa ggcttggcac ctagcggaga 1560 
ggggcccaag gaaccaattt atcacccatg 1620 
ggggggcaca agggcacctt ctcccttgag 1680 
cctgagtagg gcccggggaa gcagagccct 1740 
caggtgggca ctggctgggt acggtgccct 1800 
cctgaggcct cccggcagac ccacccaccc 1860 
ccactagttc ttaagcgccg caccgcgtgg 1920 

1923 



<210> 40 
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<211> 3025 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc„feature 

<223> Incyte ID No: 3116578CB1 • 
<400> 40 

gggcggccga gcgggcggcg ggcatgagcg gggcgggcag ggcgctggcc gcgctgctgc 60 
tggccgcgtc cgtgctgagc gccgcgctgc tggcccccgg cggctcttcg gggcgcgatg 120 
cccaggccgc gccgccacga gacttagaca aaaaaagaca tgcagagctg aagatggatc 180 
aggctttgct actcatccat aatgaacttc tctggaccaa cttgaccgtc tactggaaat 240 
ctgaatgctg ttatcactgc ttgtttcagg ttctggtaaa cgttcctcag agtccaaaag 3 00 
cagggaagcc tagtgctgca gctgcctctg tcagcaccca gcacggatct atcctgcagc 3 60 
tgaacgacac cttggaagag aaagaagttt gtaggttgga atacagattt ggagaatttg 42 0 
gaaactattc tctcttggta aagaacatcc ataatggagt tagtgaaatt gcctgtgacc 480 
tggctgtgaa cgaggatcca gttgatagta accttcctgt gagcattgca ttccttattg 540 
gtcttgctgt catcattgtg atatcctttc tgaggctctt gttgagtttg gatgacttta 600 
acaattggat ttctaaagcc ataagttctc gagaaactga tcgcctcatc aattctgagc 66 0 
tgggatctcc cagcaggaca gaccctctcg atggtgatgt tcagccagca acgtggcgtc 720 
tatctgccct gccgccccgc ctccgcagcg tggacacctt cagggggatt gctcttatac 780 
tcatggtctt tgtcaattat ggaggaggaa aatattggta cttcaaacat gcaagttgga 840 
atgggctgac agtggctgac ctcgtgttcc cgtggtttgt atttattatg ggatcttcca 900 
tttttctatc gatgacttct atactgcaac gggggtgttc aaaattcaga ttgctgggga 960 
agattgcatg gaggagtttc ctgttaatct gcataggaat tatcattgtg aatcccaatt 1020 
attgccttgg tccattgtct tgggacaagg tgcgcattcc tggtgtgctg cagcgattgg 1080 
gagtgacata ctttgtggtt gctgtgttgg agctcctctt tgctaaacct gtgcctgaac 1140 
attgtgcctc ggagaggagc tgcctttctc ttcgagacat cacgtccagc tggccccagt 1200 
ggctgctcat cctggtgctg gaaggcctgt ggctgggctt gacattcctc ctgccagtcc 1260 - 
ctgggtgccc tactggttat cttggtcctg ggggcattgg agattttggc aagtatccaa 1320 
attgcactgg aggagctgca ggctacatcg accgcctgct gctgggagac gatcaccttt 1380 
accagcaccc atcttctgct gtactttacc acaccgaggt ggcctatgac cccgagggca 1440 
tcctgggcac catcaactcc atcgtgatgg cctttttagg agttcaggca ggaaaaatac 1500 
tattgtatta caaggctcgg accaaagaca tcctgattcg attcactgct tggtgttgta 1560 
ttcttgggct catttctgtt gctctgacga aggtttctga aaatgaaggc tttattccag 1620 
taaacaaaaa tctctggtcc ctttcgtatg tcactacgct cagttctttt gccttcttca 1680 
tccegctggt cctgtaccca gttgtggatg tgaaggggct gtggacagga accccattct 1740 
tttatccagg aatgaattcc attctggtat acgtcggcca cgaggtgttt gagaactact 1800 
tcccctttca gtggaagctg aaggacaacc agtcccacaa ggagcacctg actcagaaca 1860 
tcgtcgccac tgccctctgg gtgctcattg cctacatcct ctatagaaag aagatttttt 1920 
ggaaaatctg atggctccca ctgagatgtg ctgctggaag actctagtag gcctgcaggg 1980 
aggactgaag cagcctttgt taaagggaag cattcattag gaaattgact ggctgcgtgt 2040 
ttacagactc tgggggaaga cactgatgtc ctcaaactgg ttaactgtga cacggctcgc 2100 
cagaactctg cctgtctatt tgtgacttac agatttgaaa tgtaattgtc ttttttcctc 2160 
catcttctgt ggaaatggat gtctttggaa cttcattccg aggagataag ctttaacttt 2220 
ccaaaaggga attgccatgg gtgtttttct tctgtggtga gtgaaacaat ctgaggtctg 2280 
gttcttgctg accttgttgc cctgcaaact tcctttccac gtgtacgcgc acaccaacac 2340 
gaaatgccat cactcctact gcggctgcta tgaagcttac tggttgtgat gtgttataat 2400 
ttagtctgtt tttttgattg aatgcagttt aatgtttcca gaaagccaaa gtaattttct 2460 
tttcagatat gcaaggcttg gtgggtccaa aaaatgtcta tcacaagcca ttttttcctt 2520 
ttcctctctc gaaaagttaa aatatctatg tgttattccc aaaccctctt acctatgtat 2580 
ctgcctgtct gtccatcatc ttccttcctc cctatctctg tgtatctgga tggcagccgc 2640 
tgcccagggg agtggctgtg gggagggcag gtactgtctt tgcctgtggg tccagctgag 2700 
ccatccctgc tgggtgatgc tgggcaagac ccttggcccg tctgggcctt ggcttcctca 2760 
cttgtgaaat gagcgggaag atgactctca gttccttcca cctcttagac atggtgaggt 2820 
aacagacatc aaaagctttt ctgaaatctt cagaagaaat agttccatta cagaaaactc 2 880 
ttcaaaataa atagtagtga aaacttttaa aaactctcat tggagtaagt cttttcaaga 2940 
tgatcctcca caatggaggc agcgttccta cttgtcatca cacagctgaa gacattgttt 3000 
cttaggtgtg aaatcgggga caaag 3025 

<210> 41 
<211> 1870 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 2797803CB1 

<400> 41 

atgcctgcgc gcagtcgcca ccgcccccgc ctccactccg gctccccgcc ccgggctccg 60 
cccccgccgc ttgaggcgct tcactccggc gaggcgggga gggccccgga ctccgacggc 120 
ggctcggacg ccgactcgga ggtgggtccg gggagcccga ctcggaccgc ggaggcagcg 180 
gaggaggaaa tggcaggtcc taatcaactc tgcattcgcc gctggactac caagcatgta 240 
gctgtgtggc tgaaggatga aggctttttt gaatatgtgg acattttatg caataagcac 300 
cgacttgatg gaatcacatt gctaacattg actgaatatg atctccggtc tcctcctctg 360 
gaaatcaaag tcttagggga cattaaaagg ttaatgctct cagtccgaaa attgcagaaa 420 
atacatattg atgttttaga agagatgggc tacaacagtg acagtcccat gggttccatg 480 
acccctttca tcagtgctct tcagagtaca gactggctct gtaatgggga gctttcccat 540 
gactgtgacg gacccataac tgacttgaat tctgatcagt accagtacat gaatggtaaa 600 
aacaaacatt ctgttcgaag attggaccca gaatactgga agactatact gagttgtata 660 
tatgttttta tagtatttgg atttacatct ttcattatgg ttatagtcca tgagcgagtg 720 
cctgacatgc agacctatcc accactccca gatatattct tagacagcgt tcctagaatc 780 
ccatgggcct ttgccatgac ggaagtatgt ggcatgattc tgtgctatat ttggctcctg 840 
gttcttcttc ttcacaagca caggtcaata cttctgcgaa ggctctgtag tctgatggga 900 
actgtattct tgcttcgctg ctttaccatg tttgtgacct ccctctccgt gccaggacaa 960 
cacctgcagt gtactggaaa gatatatggc agtgtatggg agaaattaca tcgagccttt 1020 
gccatttgga gtggctttgg tatgaccctg actggcgttc acacatgtgg agattacatg 1080 
tttagtggcc acacagtcgt cctaactatg ctgaatttct ttgtcaccga atatacacca 1140 
agaagctgga atttcttgca cactttatcc tgggttctca acctctttgg aatcttcttc 12 00 
atcttggctg cccatgaaca ttattctatt gatgtgttta ttgcttttta tataacaaca 1260 
•agactctttt tgtactacca tactctggcc aataccagag catatcagca gagtaggaga 13 20 
gcaaggattt ggtttcccat gttctctttt tttgaatgca atgttaatgg cacagtacct 13 80 
aatgaatatt gttggccatt ttcaaaacca gcaataatga aaagactaat tggatgaata 1440 
ctatctttct aatgaatttg tgattaaata tataatagtt gttgaaaatg agtaactttg 1500 
cgttctcccc ctaggttgtt cttagatgcc tggcttatgt gttgacaaag taaagttttc 1560 
tgttctgagc aacagttatg attataaaca cagcaagaaa gaacaatcaa gagtcttatg 1620 
tagctatttg aacagaaagc ttaagtagat gttttctgcc ccattctctt taggaagact 1680 
taatgtggtg attgaagtca ggctgtaccc ttacctgtgg agtatttgct tatggaactt 1740 
taaacaagtc aacttgagca gtttgctggt tgaggaattt tcattgattt ccagtagggc 18 00 
tctagtcaag aaataatatg ttttgaggct ccttattacc tttagaagaa gaaaccttac 1860 
aagtgcagta 1870 

<210> 42 

<211> 2628 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<223> Incyte ID No: 5433453CB1 

<400> 42 

ggggagggga ggggccgggc cgggccgggc gggaggagcc gctcgccggt 
ccgcctttgc cttcgcagcc gcctccaggg caatttgcat atttctccaa 
agaacctgag cagcctgtct tcagacagag agaggcccac ggctgtttct 
cgctgggaat ggccatgtgg aacaggccat gccagaggct gcctcagcag 
ctgagcccac tgcagagggg gagccacacc tgcccacggg ccgggagctg 
accgcttcgc ctatgctgcc ctctgtggca tctccctgtc ccagttattt 
aacacagctc cttctgcaca gagttcatgg caggcctggt gcagtggctg 
aagctgtctt gccaaccatg actgcttttg cgagcggcct gggaggtgaa 
tgtttgttca aattttactg aaggacccca tcttgaagga cgacccgacg 
aggaccttct gagcttctca ctcaaggatg ggcactatga cgcccgggcc 
tttgccacat gacctccctg ctccaagtgc ccttggagga gctggatgtc 
tgttcctgga gagcctgaag gaaatcaaag aagaggaatc tgaaatggcc 



tttgccgcct 60 
agaaccatcc 120 
tgaaatctgg 180 
cctctggtag 240 
actgaggcca 300 
cctgaacccg 360 
gagttgtctg 420 
ggagcagatg 480 
gtgatcactc 540 
agagtcctcg 600 
cttgaagaga 660 
gaggcatccc 720 
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gaaagaagaa agaaaaccgg aggaaatgga agcgttatct cctgataggc ctggcgactg 780 
tcggaggcgg aacggtgatc ggtgtgactg gaggtctagc tgcacccctt gttgccgctg 840 
gagcagcgac gattattggc agcgccgggg cagcggctct gggctcagca gccggcatag 900 
ccatcatgac ctcgctgttt ggtgcagctg gagctggcct gacaggatac aagatgaaga 960 
agcgagtggg agccattgaa gagttcacgt ttctgcctct gacggagggc aggcagctgc 1020 
acatcaccat cgccgtcacg gggtggctcg cttctggcaa ataccgcacc ttcagtgccc 1080 
cgtgggctgc cctggcccac agccgtgagc agtactgcct ggcctgggaa gccaagtacc 1140 
tgatggagct cggcaatgcc ctggagacca tcctcagtgg tctcgccaac atggtggccc 1200 
aggaggccct aaagtacaca gtgttgtctg gcattgtggc tgccctgacc tggccagcct 1260 
cactcctcag tgtcgccaat gtcatcgaca acccctgggg ggtgtgtctc catcgatcag 1320 
cagaggttgg caagcacctg gcccacatcc tgctctcccg gcagcagggg cgacgacctg 1380 
tcaccttgat tggcttcagc ctgggagcca gagtcatcta cttctgtctg caggagatgg 1440 
ctcaagagaa agattgccaa ggaatcatcg aggacgtcat cctgctgggt gcgcctgtgg 1500 
agggagaagc caagcattgg gagcctttcc ggaaggtggt gtccgggagg atcatcaacg 1560 
gctactgcag gggagactgg ctgctgagtt tcgtgtaccg cacatcctcg gtgcagctcc 1620 
acgtcgccgg cctacagccc gtgctgctgc aggacaggag ggtggagaac gtggacctga 16 80 
cctctgtggt cagcggccac ctggactatg ccaagcagat ggatgccatc ctgaaggccg 1740 
tgggcatccg caccaagcca ggctgggacg agaaggggct cttgctggcc ccaggctgcc 1800 
tgccctccga ggagcctcgc caggcagcag ctgccgcctc atcaggcgag accccccacc 1860 
aggttgggca aacccagggt cccatatccg gagacacctc caaattggcc atgtccacag 1920 
accccagcca agcccaggtg ccagtagggc tggaccagtc tgaaggggcc tcccttcctg 1980 
ctgctgccag ccctgaaagg ccccccatct gcagccatgg catggacccc aacccactgg 2040 
gctgccccga ttgtgcctgc aagacccagg gccccagcac ggggctggac tgaccacagc 2100 
aggggacctg agccgtcttc cccagtctcc atatgcagct ctctcttata ccctcgggtt 2160 
cctcccagga gctctggagg tacaggattt ccacaggcct ctttcctaaa tggaaggaat 2220 
tggaactgaa agggaaagga aatggaagga aggggaattt ggaggagaga acacgcccac 22 80 
ccttgggaag ctgcctgtcc ccagaggagc cccaccaggg agcagctgcc ccctcatcag 2340 
agacctgcag agtcaaccaa gcacaggtta gagtcccagg accggaaacc aactgtgggc 2400 
tttctgtact tctcatagct ttggagtctg gctgtccatc aggaggtccc gagggctctc 2460 
tggggcctga ggctcccaca ccagctctcc cctggcctca ataaaaccag gtgcatgcct 2520 
gttcttccat ccacactcca gggctgccca ccagctgaca ggcaccatca actggcagca 2580 
acagagcagg cgcaggtaca aagaaggcag ctcactcctg ctcttagg 2628 

<210> 43 

<211> 694 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 6246071CB1 

<400> 43 

gcgatctaga accttggatc tgcctgccag gccatcctgg gcgctgcagg aagcaacatg 60 
acttaggtaa ctgcccagag gtgcaccaga catgatgcag cagccgcgag tggagacaga 120 
taccatcggg gctggcgagg ggccacagca ggcagtgccc tggtcagcct gggtcacgag 180 
gcatggctgg gtgcgctggt gggtgagcca catgcccccg agctggatcc agtggtggag 240 
cacctcgaac tggcggcaac cgctgcagcg cctgctgtgg ggtctggagg ggatactcta 300 
cctgctgctg gcactgatgt tgtgccatgc actcttcacc actggctccc acctgctgag 3 60 
ctccttgtgg cctgtcgtgg ccgcggtgtg gcgccacctg ctaccggctc tcctgctgct 420 
ggtgctcagt gctctgcctg ccctcctctt cacggcctcc ttcctgctgc tcttctccac 480 
actgctgagc cttgtgggcc tcctcacctc catgactcac ccaggcgaca ctcaggattt 540 
ggatcaatag aagggcaacc ccatcccact gcctgtgtct gttgagccct ggcctagggc 600 
ctgagacccc acggggagag ggagggcaat gggatcaggg ctccctgcct tggcagggcc 660 
cagaccccta gtccctaaca ggtagactgg cctg 694 

<210> 44 

<211> 1359 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 
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<223> Incyte ID No: 7500557CB1 
<400> 44 

atgcctgcgc gcagtcgcca ccgcccccgc ctccactccg gctccccgcc ccgggctccg 60 
cccccgccgc ttgaggcgct tcactccggc gaggcgggga gggccccgga ctccgacggc 120 
ggctcggacg ccgactcgga ggtgggtccg gggagcccga ctcggaccgc ggaggcagcg 180 
gaggaggaaa tggcaggtcc taatcaactc tgcattcgcc gctggactac caagcatgta 240 
gctgtgtggc tgaaggatga aggctttttt gaatatgtgg acattttatg caataagcac 300 
cgacttgatg gaatcacatt gctaacattg actgaatatg atctccggtc tcctcctctg 360 
gaaatcaaag tcttagggga cattaaaagg ttaatgctct cagtccgaaa attgcagaaa 420 
atacatattg atgttttaga agagatgggc tacaacagtg acagtcccat gggttccatg 480 
acccctttca tcagtgctct tcagagtaca gactggctct gtaatgggga gctttcccat 540 
gactgtgacg gacccataac tgacttgaat tctgatcagt accagtacat gaatggtaaa 600 
aacaaacatt ctgttcgaag attggaccca gaatactgga agactatact gagttgtata 660 
tatgttttta tagtatttgg atttacatct ttcattatgg ttatagtcca tgagcgagtg 720 
cctgacatgc agacctatcc accactccca gatatattct tagacagcgt tcctagaatc 780 
ccatgggcct ttgccatgac ggaagtatgt ggcatgattc tgtgctatat ttggctcctg 840 . 
gttcttcttc ttcacaagca cagatatatg gcagtgtatg ggagaaatta catcgagcct 900 
ttgccatttg gagtggcttt ggtatgaccc tgactggcgt tcacacatgt ggagattaca 960 
tgtttagtgg ccacacagtc gtcctaacta tgctgaattt ctttgtcacc gaatatacac 1020 
caagaagctg gaatttcttg cacactttat cctgggttct caacctcttt ggaatcttct 1080 
tcatcttggc tgcccatgaa cattattcta ttgatgtgtt tattgctttt tatataacaa 1140 
caagactctt tttgtactac catactctgg ccaataccag agcatatcag cagagtagga 1200 
gagcaaggat ttggtttccc atgttctctt tttttgaatg caatgttaat ggcacagtac 1260 
ctaatgaata ttgttggcca ttttcaaaac cagcaataat gaaaagacta attggatgaa 1320 
tactatcttt ctaatgaatt tgtgattaaa tatataata 1359 

<210> 45 

<211> 1585 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 6978182CB1 

<400> 45 

gctggcgagc ccggaacgcc 
cagctgcact tggctcgtct 
ccggagctgg gtgtgggagg 
tctcctgttg cgaccgggag 
acttctcagc gttcccctct 
tccctggaag tgtcagagag 
ctgccctgca ctttcactac 
actcctctct ccaatgccaa 
tttgatggtg ccccccggtt 
aatgtctcta tcttcattaa 
gtcaacaacc ttccagacat 
gttccccctt ctgccccaca 
atcctgctct gtagctcaga 
gacaataccc tcaaactacc 
atccggaaca tcagtgccct 
ggaaccagca cctgtcttct 
ctaatagctg gagccattgg 
ttaggggcat tcttttactg 
aatgaaataa gagaggatga 
gagatttcct cctcggacaa 
tggagcaaca atccaaaagt 
ggccaatctt tctctttcca 
acccatctgg tcccgggtca 
ccacaggtga tgtccaggag 
cattcctaca ccatcagcca 
ccagcccaga gtcgggccgg 
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tctggtcaca gctcagcgtc 
gtgggtctga cagtcccagc 
accaggctgc cccaagagcg 
ccgggtagga ggcaggcgcg 
ggcgcctttg ctgctcctct 
ccctgggagt atccaggtgg 
cagcgctgcc ctcattaacc 
ccaacctgaa caggtcatcc 
ccacggtagg gtaggattta 
taacactcag ttatcagaca 
agggggcagg aacattgggg 
ctgccaaatc caaggatccc 
ggaaggcatt cctcgaccaa 
tccaacagct actcaggacc 
gtcttcaggt ttgtaccagt 
ggatctccag gttatttcac 
cactggtgca gttattatca 
gagaagcaaa aataaagagg 
tcttccaccc aagtgttctt 
caacacacta acctcttcca 
tcatagaaac acagattcag 
ctcaggcaat gccaacatac 
acataagact ctggtagtga 
caatggctca gtcagtagga 
cgcaacactg gaacgaattg 
gtccttggta taggacatga 



cgcggagccg ggcggcgctg 60 
tctgcgcggg gaacagcggc 120 
cggagactca cgcccgctcc 180 
ctccctgcgg ccccgggatg 240 
ctctgcacgg tgttgcagca 3 00 
cccggggtca gacagcagtc 3 60 
tcaatgtcat ttggatggtc 420 
tgtatcaggg tggacagatg 480 
caggcaccat gccagctacc 540 
ctggcaccta ccagtgcctg 600 
tcaccggtct cacagtgtta 660 
aggatattgg cagcgatgtc 720 
cttacctttg ggagaagtta 780 
aggtccaggg aacagtcacc 840 
gcgtggcttc taatgctatt 900 
cccagcccag gaacattgga 960 
ttttttgcat tgcactaatt 1020 
aggaagaaga agaaattcct 1080 
ctgccaaagc atttcacact 1140 
atgcctacaa cagtcgatac 1200 
tcagccactt cagtgacttg 1260 
catccattta tgctaatggg 1320 
cagccaacag agggtcatca 1380 
agcctcggcc tccacacact 1440 
gtgcagtacc tgtcatggta 1500 
ggaaatgttg tgttcagaaa 1560 
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tgaataaatg gaatgccctc aaaaa 1585 

<210> 46 

<211> 1495 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<223> Incyte ID No: 19 85321CB1 



<400> 46 

ctgcaagcta taagctctgc aagtggtgac 
aaggaggaaa actcatcaat tttcggggaa 
tggcagccga gaagaaccac accagttgcc 
tcagcgtcat ggcggccttt gctgggacag 
accgggatgt ggacaggggc tatctggccg 
tcacagcggt cattgccatg cacttcgggt 
ctgtgatctt cctgccaaac gccttcagcg 
ctgcgccccc tgcctatgac aatgtggcat 
tggcacctgc gggtggagtc cagccttttc 
cttgttcatc aggggccagc cccatcccag 
ccggcatctg agtgaagtgt ccccagggac 
ttctaaaaga caccgggctg acgtcagggg 
acccttccag gacacccacc ttgtgcatct 
ggcctcattg gagactcagg ttcgaggcct 
agagcccgga atcctccaga atggaagagt 
accaggccaa ggcctcacag cagggtagtg 
cagctctgtc ctttgtcatc tgttgccaca 
ctagagtgtt gaaccagata aggttcatca 
tcctgggtct aggccaggca ttgtccccct 
gtaatatgaa gtcagcattg gccccgcccc 
ggttgcaggg gagagctgcc gccagcccac 
aggggcacag cagtggcagt ttgggacctc 
cccatagccc aaggacaagg ctaccacaga 
aggggacaag gagacactgt cagcctggtg 
tctcatccac accacagaag gaaataaacc 



cccgacgtga tcgccttgaa gttacgcttg 60 
tcccgttcat catctccgga tccctctcag 120 
tggtgaggag cagcctgggc accaacatcc 180 
ccattctgct catggatttt ggtgttacca 240 
tgcttactat cttcactgtc ctggagttct 3 00 
gccaagccat ccatgcccag gccagtgcac 360 
cagacttcaa catccccagc ccggcagcct 42 0 
atgcccaagg agtcgtctga gtagcagatg 480 
cctctgggcc cagcctctcc ccacccccac 540 
ctgccctccc tcaccacatc tacacatact 600 
atctctccca cactttccgc agtgctttcfc 660 
tgtgtgtcct tcagctccct gagccctgtc 720 
aagcatttct ctgctcattg gggaaatcct 780 
gccctgaccc tcgggcctcg ggaaggtcag 840 
ctgactctgg cattccacag aggtgccgat 900 
gcctggccgc aggtctcctg gccccaagat 9 60 
tccatggaac tcaggtttcc tatttggaaa 1020 
ggcccttcca gctccccagg ctccctgaag 1080 
gcttcctgga aaccctcatt ttccttgtct 1140 
ccacccccta ccatctccca gtggagggga 12 00 
tcctgaggca ccaccacagt cagcatcgac 1260 
cctgtgcctc tcagcactcc cttccccacc 1320 
aggttaccac aggacctggg cttcgtctcc 13 80 
ttcaccaggc ctggtagatg agatggcttg 1440 
atgtggctta aaaaaaaaaa aaaaa 1495 
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